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TO  CORRESPONDENTS. 


Hie  EflitiMr  regrets  that  IMr.  0.  Mavsvl^s  Piqfper  reached  hh 
tQO  late  forpaWoation  In'thu  Nmdber. 


We  presume  that  our  Correspondent  J.  F.  D.  allows  his 
cottnumioatioii  to  stand  over  till  next  Number. 


The  Letter,  signed  V,,  has  been  received, 

"V  ■ 

The  Editor  begs  to  apologise  to  Mr.  Watts  for  the  tenn 
illiberal/'  used  in  the  Index  of  Volume  YUL  of  this  jbiinial ; 
it  escaped  his  obsenration  till  Mr.  W,  pomted  it  out 


Am.  additional  Plate  will  be  given  in  No.  XX. 


Tlie  CSMueal'LeetBtes  and  Demonitralion^  in  this  Laboratory 

of  tlie  Royal  Institution  commence  on  Tuesday,  the  10th  of 
October,  at  nine  in  the  morning:  for  particulars,  see  paga 
215  of  this  Number. 


A  new  edition  of  Mr.  Bit  astbb'^  Manaal  tyf  Chemistry^  00Mi« 
derablj' enlarged,  in  3'volames,  8vo.  i$  in  the  press,  and  will 
be  ready  eariy  in  the  Spring. 
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TO  C0RRC8P0KDENTS 


Captain  Vetch's  Paper  on  the  remaios  of  the  Mammoth  ;  and 
a  commuDication  on  the  Solar  Eclipse  of  the  7tb  of  September 
lasCy  will  appear  in  our  next*  Numbeti  with  appfopiiate  £ii- 
graviogk 

2m  has  reached  its  destination.    December  23. 


RoTAL  Institltion, December  l,  1820. 

The  Members  and  Subsciiben  are  infoimed,  that  the  Lectures 
will  commence  on  Saturday  the  Sd  of  February  next  at  two 

o'clock)  and  that  the  following  arrangements  have  been  made  : 

On  the  Elements  of  Chemical  Sciencet  embracing  the  subjects  of 
Attrection»  Heat»  and  Eiectricitf. 

On  Geology,  and  its  connexion  with  Agriculture  and  Miner- 
alogy. 

By  W.  T.  BnAVDSf  Esq^  Sec.  fi.  S.  London,  and  F,R.S. 
Edinburgh,  Piofeseor  of  Chemistry,  Royal  fnstilntion.  - 

On  the  Application  of  Natural  Philosophy  to  the  useful  Pur- 
poses  of  Life.   Illustrated  by  appropnate  apparatus* 

By  JoBV  MiuiNGTOH,  Esq.,  Civil  Engineer,  Professor  of  Me* 

chanics  in  the  Royal  Institution. 

This  Course  will  commence  on  Wednesday  the  ^th  of  Febmary* 

Oft  Music— By  William  Crotch,  M.D.,  Prolessorof  Masic 

in  the  University  of  Oxford. 

Thomas  HAmaxsov,  Secretary. 

Mr.  BmairpE  will  commence  the  Second  Coarse  of  the  Lec- 
tures and  Demonstretions  in  Chemistry,  delivt  red  in  the  Labora- 
tory of  the  Royal  Insiitution,  on  the  first  Tuesday  in  f  ebruary, 
punctually  at  nine  in  the  moniing.  This  Course  wiU  embrace  the 
Chemietrycf  the  Metids,  and  of  Anhnal  and  Vegetable  Pioducts, 
and  fte  subject  of  Geology. 


.  A  new  edition  of  Mr.  Bbawdb's  Mavual  of  Cremistry, 

with  inore  than  one  hundred  plates,  wood-cuts,  &c.,  in  three  vo- 
luinr^  octavo,  is  in  the  Press,  and  will  be  publidied  to  the  month 
of  February,  1S21. 
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Art.  L— -0»  tlte  Inscription  on  the  Column  at  Alexandria, 
in  a  Letter  to  the  Editor,  h^the  Earl  of  Hountnorris. 

Ark^HaU,  June  %l, 

Mt  drar  Sir, 

So  much  has  been  written  respecting  the  lusciiption  on  the 
column  at  A]exaadria»  .formerly  called  the  Pillar  of  Pompey^ 

by  Mr.  Ml  iMt  yav,  ftnd  forwarded  by  lina  to  me,  will  be  in*. 

teresting  to  many  oi  your  readers.  The  correctness  of  Mr.  Salt's 
pencil  i&'gQ  well  kaown  tliat  hi&  drawing  must  put  an  end  to 
tU  4Mq^«lBi  M  lo  Ibe  telaal  iii#enplm  on  tiiis  c^ebraled 
cohimn ;  but  it  may  not  be  uninterestizi^  to  trace  the  progrew 

made  in  ascertaining  it ;  I  have  therefore  sent  you  copies  of  the 

  ■ 

inscription  as  given  by  Pococke,,  Colonels  iieake  and  Squire^ 

To  Pooocko  k  4sortaiiily  dae  the  merit  of  banng^  fint  at- 
tempted to  decipher  this  inscription  ;  that  he  has  in  a  p^reat  . 
degree  failed  is  excusable  when  it  is  considered  under  what 
difficuUiea  evtey  CbiwtiftR  tliOB  laboured  wbo  4ttem|«ad  to 
etamine  the  antiquitiet  of  Eg  y  pt.  Had  be  been  tlile  lo  dodieale 

more  time  to  the  work,  he  would  have,  pro!)ably,  been  more 
successful ;  as  in  one.  short  visit  he  correctly  ascertained  tbo 
two  first  lettart  of  tbe  tbird  iiM  and  tbo  tbme  fint  faMmof 
&e  fisorth  line. 

It  is  extraordinary  that  the  French  savans  sViouhi  not  have 
made  out  any  part  of  this  inscription  during  their  long  residence 
at  Alezaiidrta»  when  tbej  ought  to  bare  known  that  Foco^e 
had  read  a  part  of  ity  and  that  other  traTellers  had  meationed 

Vol.  X.  B 
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On  ihe  bmr^ion  on  the 


iU  beiiig  legible.  That  they  totally  fSuled  in  doing  90  Is  evident 
ftuD  the  ooaelnding  paragraph  of  the  article -on  this  coloan, 
hy  Monmnr  Norry  ,  given  in  the  first  volume  of  the  Memoires 
mr  VEgypte,  who  says.  **  On  doit  beaucoup  regretter  qu'une 
inscriptioa  qui  ^toit  snr  Vunt  dee  faces  dn  pi^estal  ne  loit 
plot  Uuble ;  on  seroit  ^daiii  tur  ce  monument,  que  les  antenra 
altrilnmt,  leg 
Septime  Severe." 

1^  attempt  waa  afterwards  made  to  give  to  Monsieur  Jaubert 
the  credit  of  haWag  ma^  out  the  inscriptioD,  and  to  Moosienr 
Villoison  of  having  first  explained  it ;  but  there  can  be  no  doubt 
that  the  former  obtained  a  copy  of  the  inscription  as  taken  by 
Messrs.  Leake»  Squinv  ^nd  Hamilton,  in  1802,  and  whi(^  had 
been  widefy  circulated  by  them,  and  this  is  strongly  cenrbbo- 
rated  by  Monsieur  Chateaubriand^  >r4io»  in  giving  the  inecripCioa, 
says,  "  Je  crois  ^tre  le  premier  voyagcur  qui  Fait  lapportee  en 
France,  and  adds,  Le  monde  savant  ia  doit  4  qnelqnes 
offiders  Anglais.'' 

These  officers  wm  Colonels  Leake  and  S^ire,  who,  in 
September  1801,  ascertaiiied  iliat  the  inscription  was  still  in 
part  legible.  The  deciphering  of  it  was  however  delayed  till 
the  Umok  following,  by  the  absence  of  Colonel  Leake,  who 
accompanied  Mr.  Hamilton  to  Upper  EgypC,  bnt  it  was  actively 
undertaken  on  their  return,  and  the  result  was  the  ascertaining 
the  whole  of  the  inscription  excepting  three  words* 

111  Febraary  1303,  Colonels  Leake  and  8i|nire  communicated 
iheir  discovery  to  the  Bodety  of  Antiquaries,  and  in  dieir  letter 
they  give  full  credit  to  Mr.  Hamilton  as  a  fellow-labourer.  An 
unsuccessful  attempt  has,  however,  since  been  made  to  deprive 
]Aesars«  Leake  and  HamiltDn  of  all  shave  in  the  thanka  dne  to 
liie  disebrfetefs  by  the  Uterery  world.  Two  letters  hare  been 
published  by  Dr.  Clarke,  written  by  Colonel  Squiie  to  his 
brother,  and  from  which  the  doctor  infers  that  all  idea  of 
attmnpti^g  the  diseewry  is  dee  to  Colonel  Squire,  and  that  he 
had  the  greatest  share  in  its  execation*.' 

«  Clarke's  TrweU,  Sec.  U.  Part  II.  p«f  e  mr. 
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The  first  letter,  m  given  by  Dr,  Clarke,  it  witliovt  a  date, 

bat  evidently  written  later  than  February  1803  ;  it  is  as  follows : 
**  I  believe  the  paper  presented  to  the  Antiquary  Society,  con- 
tains the  best  history  of  the  dtscovery  of  the  Alezaniirian  in- 
scription. I  wish  not  to  be  brought  forward  in  any  literary 
dispute,  but  the  fact  is,  that  most  of  the  letters  were  discovered 
by  me  while  Messrs.  Hamilton  and  Leake  were  in  Upper  Egypt. 
1  had  seen  the  some  inscription  in  Fococke*s  Travels  before  I 
knew  of  its  existence  from  that  book.*'  The  second  Jletter  is  • 
dated  Alexandria,  ChriRtmas-day,  1801.  "  Here  let  me  remark 
that  it  is  not  impassihla  but  that  part  of  the  inscription  on  the 
great  pillar  may  yet  be  read*  11  and  O  are  legible  ^oMragby 
and  by  other  remains  of  characters,  I  can  plainly  pereelTO  that 
the  inscription  consisted  of  four  lines  in  Greek.  With  sulphur, 
an  impression  of  these  characters  mi^ht  he  taken,  at)d  perhaps 
something  satisfactory  diseorered.  Before  we  quit  the  conntryi 
I  will  certainly  endeaTOor  to  make  the  experiment  V 

The  condnsfons  drawn  from  these  ktters  by  Dr.  Claike, 
,i^ply  that  Messrs^  Leake  and  Hamilton  have  assumed  to  them* 
selves  a  shase  in  «a  discovery  to  which  fhey  had  no  ngh|; :  this 
is  a  very  serious  xdiarge,  and  which  does  not  appear  to  ipe  to 
be  snstttned  by  the  letters  themselves,  even  admitting  the 
statements  in  them  to  he  perfectly  correct.  Colonel  Squire  does 
hideed  claim  for  himself  the  having  discovered  niost  of  tlie 
letters  dnriog  the  abseoce  of  Messiv.  Leake  «pd  Uamtltonf  «i 
Upper  Egypt ;  hot  this  could  not  be  called  a  dlseovo^,  Ibr  the 
same  had  long  before  been  done  by  Pococke,  and  nothing-  can 
be  more  different  than  the  ascertaining  that  detached  letters  are 
dtstlnguishsble,  apd  the  deciphering  a  sufficiency  ,of  th0  ia- 
fcriptiofi  to  iliow  its  sense,  and  to  whom  the  oolnmn-waa  de- 
<l!"  utrd.  Indeed,  the  only  two  letters  Colonel  Squire  claims  us 
having  made  out,  ivere  PI  and  Q,  and  these  had  already  been 
given  by  Pococke,  who  had  alsogiven the  folk>wing  or  thMle^; 

*  Ofi  this  Dr.  Clnrke  dbMrres,  "  that  even  the  device  of  the  sulphur 
was  das  te  hhs*"  Tkexe  was  but  Utile  pierit  in  this  device  ;  it  was  tried, 
ai4  a  jlftfj  peif  of  the  inscription  yvas  taken  off ;  but  without  the  iUsp 
%w«y  Of  a  siBiJe  addW^  letJ^MT,  ][ti^,,lttCwt,toto|ljri»Pki*  , 
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wo  that  in  hct,  on  tlie  arriirftl  of  M est n •  Leftke  and  Hamilto 

Alexandria,  in  March  1802,  Colonel  Squire  had  less  kuowh 
of  the  inscription  than  he  might  have  obtained  frood  Poco 
whose  work  he,  probably,  had  not  with  him.  Hie  express 
used  by  him  in  his  letter  of  Christmas-day  1801,  when  Me« 
Leake  and  Hamilton  had  been  absent  three  months,  si 
clearly  how  little  had  then  been  done.  He  then  considere 
as  not  impoeMe  that  part  of  macription  wight  be  rc 
and  that,  perhaps,  something  satisfactory  might  be  discorere 
and  he  had  then  determined  to  endeavour  to  make  tlie 
perimenf  That  he  did  any  thing  in  the  following  two  xnon 
of  January  and  February  is  no  where  asserted  by  him,  bufy 
the  contrary,  he  declares  in  the  letter  published  under 
si^atnre  and  that  of  Colonel  Leake,  that  the  lirsi  discovery 
any  word  was  made  in  March  1802,  and  in  the  same  let 
he  admits  that  Messrs.  Leake  and  Hamilton  had  an  equal  she 
in  the  meritoiioos  and  sttcoessfol  endeaTonr  to  decipher  t 
inscription. 

1  should  have  been  sorry  that  so  respectable  an  o£&cer 
Colonel  Squire  should  hare  asserted  any  thmg  in  a  priva 
letter  which  was  at  Tariance  with  what  he  had  published  und 

his  hand,  but  this  he  has  not  done.  He  has  not  c  laimcd  f 
himself  the  first  idea  of  deciphering  the  inscription,  or  that! 
had  the  greatest  share  in  the  execution.  Had  he  done  so, 
should  still  haye  given  credit  to  the  positive  assertions  < 
Messrs.  Leake*  and  Hamilton  f,  that  they  had  a  full  share  i 
deciphering  the  inscription.  I  cannot  therefore  agree  wit 
Dr.  Clarke  ^*  that  all  the  information  afforded  by.  the  inscriptid 
wodd  have  been  consigned  to  everlasting  oblivion  but  fbr  tb 

--T   T      -I  1  r    -  -1    r  -  .    --* 

,  ?  CkuM  JmnO,  No.  aXIT.,       11%  and  y<XXqL,  yns  VSL 

t  Xgiffikca^  page  40S.  In  this  place  Kr.  HsadUwi  ezprenlf  SflNrt 
that  he  was  a  fellow-laboaier  In  the  dedpheffaig  of  tlie  insoripilon,  m 
aMilha^*«anarvldtliV  ft  f«r  sef»al  da^s  saoeesrively  atUiSMOfti 
TPnaow  awwi  ww  ww  layi  as  mioa  inisinincovBfBCiywavpiBB 
of  the  lettMS,  we  obtained  tiie  ftOoiriog  fines  i**-  TU»  pasasfs  Dr.  CM 
has  quoted  as  his  aathoiity  ibr  aaerttDg  **  that  Mr.  Hiaiillaa  ttiM  li 
AfaxaaiMa,  as  it  fat  httn  nteftd  h§  JUm,  ^^tr  ih$  iavcr^piba  tai  tnttfifmi^ 
mi  the  midirtakhtgrfart»pjftat;ithad  bem  hegtm*" 
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importentdisbOTery  madeby  the  late  Lieutenant-Colonel  Squire, 
of  some  remaining  characters  upon  the  pedest^,  while  Mr.  Ha- 
milton,  and  hu  oompanion  Ma|or  Leafce,  werek  Upper  Egypt** 
On  the  contrary,  I  beUeve  that  If  these  gentlemea  had  never 
retumed  to  Alexandria,  Colonel  Squire  would  have  done  as  little 
after  March  1802,  as  he  had  done  m  the  six  montiis  preceding. 
During  my  residence  at  Alexandria,  in  the  spring  of  1806, 
Mr.  Salt  dedicated  many  daya  to  the  deciphering  and 
drawing  of  the  inscription.  This  drawing  was  unfortu- 
nately lost  after  my  return  to  England,  but  from  niomory  I 
was  enabled  to  state*  that  the  pillar  was  unquestioiui]>ly  dedi- 
cated to  Diocletian,  and  that  the  three  first  letters  of  the  name 
of  the  prefect  were  flOC,  ^  heen  originally  Stated  hy 
Pococke.  On  the  appointment  of  Mr,  Salt  to  fill  the  station  of 
His  Britannic  Majesty's  Consul-General  in  Egypt,  I  most  par- 
ticularly requested  him  fi>  re-copy  the  inscription*  I  have  now 
the  pleasure  of  forwarding  to  you  the  result  of  his  lahour,  by 
which  are  ascertained  the  three  words  left  undeciphered  by 
Messrs.  Leake,  Squire,  and  Hamilton,  TIMIU)TATON 
ANIKHTX>N,  and  the  name  of  the  Prefect  flOaAIOC. 

Colonel  Leake  conjectured  the  first  word  to  be  TIMIWTA- 
TON,  and  the  deciphering  of  the  Ml  before  the  U)  has  proved 

Utob  ao.  Jaubert  had  asserted  it  was  OClU)TATON. 
Chateaubriand  had  suggested  OCmOTATtM. 

The  second  word  had  lu  f^n  ascertained  by  Mr.  Salt  in  1806, 
and  it  had  been  communicated  to  Colonel  Leake  and  others,  yet 
many  years  afterwards  Chateaubriand  had  recommended 
AYrOYCTON;  and  Dr.  Clarke,  CEBACTON.  The 
second  investigation  of  Mr.  Salt  has  confirmed  his  first. 

The  linrd  wevd  may  be  considered  as  the  most  fanportant,  as 
it  ascertains  the  name  of  the  Prefect  who  dedicated  the  pillar 
to  be  nOCIAlOC,  and  not  HOMnHIOC,  as  conjecmred 
by  Dr.  Rainc ;  nOCTOMOC,  as  conjectured  by  Dr.  Clarke  ; 
or  nOAAIU)N,  as  conjectured  by  Chateaubriand. 

Dr.  Clarke  has  attempted  to  establish,  that  the  beginning  o€ 

«  Valcfttla't  1Vw«b,Vul.  III.  page  464.— IiODdoa,18W. 
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the  thiid  Ime  of  the  uucriptioa  ought  to  be  read  AION  Ai 
PIANON ;  bat,  ae  he  edmhs  thai  he  did  not  decipher  a 

letter  of  the  ins€i  ipt  i(jii,  his  conjecture  cannot  be  placed  ftgaii 
the  positive  testimony  of  Messrs.  Leake,  Squire,  and  Hamiltc 
Who  fiMt  aecertained  the  name  to  be  AlOKAHTl A^IO^ 
and  of  Meiin.  Jaitbert,  8ak»  and  Ghateaahnand,  who  equal 

assert  tliat  they  distinguished  clearly  this  ua.me,  to  which, 
necessary,  I  could  also  myself  testify. 

No  doubt  caii  now  remain  that  the  inscription  must  be  rea 
asfoRowif: 

TXM  TIMtUTATON  AYTOKPATOPA 

TON  nOAIOYXON  AA€EANAP€IAC 
AlOKAHTIANON  TON  ANIKHTON 

nociAioc  cnAPxoc  Ainrnrov 

(**  C^Cildiaiy  ]pe(bot  of  Egypt  (has  erected)  the  most  honoured  eniperor^ 
tile  goai^ait  dtity  of  Atezaadrisy  0kMUrtia&  the 

I  do  not  mean  to  assort  diat  there  waa  too  tith  Use,  but  I  eer 

tsdnly  could  not  distinguish  any  vestiges  of  it ;  and  Mr.  Salt'; 
di^wing  shows  that,  on  his  second  examination^  he  was  of  th( 
aame  opinio6* 

i  cannot  bdt  wish  that  the  naaM  itf  Ihe  Prafbet  hud  been 

Pompey,  as  it  would  have  acoomiu  d  for  the  name  by  which  this 
•  celebrated  pillar  has  been  latterly  called.  Sandys  says,  that 
was  called  by  the  Arabians  HetaadeshMr,  but  by  the  Western 
Christians  the  Pillar  of  Pompey  *  With  these  ^igners^ 
therefore*  the  modern  name  origin ;ited,  and  not  with  the  natives. 
Tradition  could  have  no  weight  against  positive  testimony,  wece 
there  any  to  topport  its  former  name«  it  i»  now  proved  diat 
the  column  was  dedicated  to  Dioektlanf  and  it  inll,  piebaUy, 
in  future,  be  called  by  his  irame« 

Believe  me  to  be* 

♦ 

to  My  dear  Sir, 

W.  T.  Bnmde^  JBtq,  Yours,  ever  fiuthlally, 

Royal  Iiistiiutiatu  MouNiNORftis. 
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Tha  inMfipUoa  on  the  colunui  al  Akniidrim,  copied  by 

JL3     /  •••OCOTATOIP-O.P.TA 
TCC.  .OOONIOY..  TONAAEAAA 
AlC  MAPPOAnONTONAAl.. 

nOCE  APACC  

ft 

The  jnscripLioii  as  given  by  Dr.  Clarke : — 

TO  tOTATON  AYTOKPATOP  A 

TONnOAIOYXONAACSANAP€tAC 
LK)  lANONTON  TON 

no   .cnAPxocAirYnTOY 

The  inscription  as  copied  by  Colouel  Leake,  Colgiiel  Squire^ 
And  Mr»  Uamiitoji 

TON  lOTATONAYTOKPATOPA 
TON  nOA  lOYXO  N  A  A€SAN  AP€  I  AC 
AlOKAMTIANONTON  A*  *  •  *TON 

no . .  • .  ^..€n  APxocAi  nrnxoY 

■ 

The  iogoiipUoa  as  copied  by  Mr.  Salt • 

* 

T  MIWTATONAYTOKPATOPA 
TO  nOAIOYXONAA€ZANAPeiAC 
AlO  AHTIANONTONANIKHTON 

nociAioctnAPxocAinrnTOY 
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Abt.  II — On  the  apparent  Changes  of  Place,  Co/our, 
Size,  artd  Figure  of  the  Heavenly  Bodies.-^Bj^  G*  W* 
JoBBAN,  Esq.,  A.M.  F.R.S. 

All  tlie  celestial  lumiaaries  arc  observed  to  be  i»ubjected  to 
uppaieni  chai^^es  of  plac^,  begtimiiig  points  below  th%  aeaith, 
where  no  change  and  mcreasinf  at  stations  descending 
towards  the  horizon.  Of  the  sun  and  mooa  at  considerable 
elevations,  the  light  is  more  or  less  white,  but  at  lower  altitudes, 
these  Inminaries  become  lipipd  with  dilnt^  ^wny  cokMin, 
Mid  the  sun,  when  so  low  that  it  may  be  viewed  with  the  naked 
eye,  becomes  of  a  brilliant  \t  How,  wliicli  cliano-es  to  a  brilliant 
r(  d,  of  decaying  brightness  until  the  orb  sinks  below  tiie  horizon. 
At  equal  altitudes,  the  moon  exhibits  similar  but  lainter  colours. 
Ab  the -sun  declines,  not  only  these  changes  occur  of  place,  of 
colour,  and  of  quantity  of  light,but  the  disc  itself  also  underg-oes 
considerable  apparent  changes,  primarily  of  din^ensions,  and 
subsequently  of  figure*  Primarily  ^  gtaoeval.QDkrgement  of 
disc  apipeart,  subsequently  a  contraction  of  vertieal  diameter^ 
accompcimcd  wiiU  a  more  considerable  extension  of  horizontal 
diameter,  and  a  change  of  upper  and  lower  limbs  from  circles 
to  ellipsef ,  the  Ipif  er  being  conaideribty  more  eccentric  than 
the  upper.  In  Ihia  ftate  of  approach  to  the  hori^n,  the  lower 
limb  occasionally  suffers  considerable  fluctuations,  and  variations 
oi  .  outline^  coi^aeting  and  enlargmg  in  di£lerent  pomts  at  the 
tame  time. 

.  These  changes  of  plaoe^  colour^  brl^^litness,  dimensions^  and 
figure,  iiave  been  vaiiuusly  accounted  for.  As  they  occur  at 
the  fame  /stations,  and  under  the  same  circumstances,  they  are 
unquestionably  to  be  referred  to  the  .  same  causes.  £ach  how- 
erer  has  been  considered  apart  iroin  the  other,  with  other  views 
tlian  that  of  ascertaining  the  true  causes  of  each,  or  of  all. 
The  change  of  place  has  been  considered  by  astronomers  with 
a  Tiewto  ascertain  its  amount  atagifcn  station,  and  from 
this  to  estimate  its  Tariation  and  amount  at  other  stations. 
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The  change  of  dimensions  and  of  figure,  particularly  ou  the 
verge  of  the  hodzoiiy  has  exercised  the  iog^enttlly  of  the  grealeit 
phiioMphertf  wd  still  femains  vestUa  quetHo*  The  dui^  of 
cotonfs  lifts  only  bees  oecauonally  remarked  upon.   All  these 

changes  will  however  be  found  concurrent  and  illusUtiiive  of 
each  other ;  whilst  the  various  attempts  to  accouat  for  them 
singly,  exhibit  such  a  mis^ipUcatioii  of  pnnciples,  and  vant 
of  inlbrmation  respecttng  tfie  ordinary  phenomena  of  light,  as 
uill  only  surprise  him  who  knows  not  how  little  is  at  present 
generally  and  correctly  understoad  of  light,  ia  its  causes  and 
iNrineiples  of  existence. 

Astronomers,  who  first  noticed  the  ehanges  of  place  in  th6 
heavenly  bodies,  h;ivc  variously  attempted  to  account  for  their 
existence,  and  to  estimate  their  anu>unt.^  They  consider  the 
atmosphere  as  consistmg  of  innumentble  concentric  iaminss^  of 
various  densities,  and  of  refractive  powers  increasing  in  the 
approach  to  the  surface  of  the  earth, — that  the  rays  of  liglit,  in 
passing  iliruogh  the  atmosphere  tlius  constituted,  are  subjected 
to  refractioni,  sudi  as  ocenr  at  the  confii^  of  diiRsrent  lefrac- 
Hve  media,  by  which  they  are  similarly  bent,  in  varioos  direc* 
tions  towards  the  perpendiculars  to  these  laminae,  and  tliat 
changes  and  elevations  of  the  apparent  places  of  objects  are  in 
ithis  mannet  produced.  At  the  confines  of  different  adjacent 
tefractive  media,  there  is  always  a  divisioD  of  the  light  into 

two  porLioui  refiecled  and  refracted,  each  of  them  coiitaining 
a  given  portion  of  the  incident  light.  By  calculations  founded 
upon  the  continuance  d  twilig^ty  alter  the  sim  has  sank  below 
fSam  horison,  it  has  been  estimated  lliat  at  the  distance  of  from 

40  to  75  miles  from  the  surface  of  the  earth,  there  are  powers 
in  the  atmosphere,  capable  of  producing  the  twilight ;  and  at 
liiese  elcYations,  these  concentric  laminrn  aie  lefened  to,  as 
reflecting  from  thdr  supposed  lower  suitees,  light  adequate 
to  the  effect  produced. 

This  estimate,  however,  of  the  height  of  the  atmosphere  on 
which  twilight  depends,  is  in  itself  incorrect,  as  being  founded 
on  the  false  principle  that  it  dependa  on  single  reflections  at 
the  preccduij^  alutudeb  of  the  light  of  tlie  sun  sunk  b«low  the 
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liorizon,  wfxereas  it  is  produced  by  many  and  repeated  reflec* 
tions  of  the  yapours  floating  in  the  atmoiphere,  and  at  last 
breaches  the  eye  of  the  spectator  by  a  course  so  indirect^  as  to 
leave  no  power  of  estimating  the  ^stattces  from  (he  etuA  of  flie 
reflecting  particles. 

Of  these  floating  particles,  upon  which  twilight  and  other 
atmospheric  phenomena  depend,  die  altitudes  thus  assumed 
exceed  all  reasonable  estfmate^  Alt  bbdervations  respecting 
the  constitution  of  the  air,  bliow  twilight  to  be  the  product 
of  the  whole  atmosj^ete,  and  its  contents  near  the  surface 
of  the  earth.  The  tops  of  the  highest  mountains,  fire  mU^ 
above  the  level  of  the  sea,  are  scarcely  attamed  and  sur^ 
mounted  by  any  vapours,  by  any  reflecting  particles,  capable 
t>f  producing  sensible  effects  from  their  sizes  or  numbers.  The 
supposed  height  of  the  atmosphere  capable  of  reflectmg  the 
height  of  twflight,  being  50  miles  according  to  Keill,  whos^ 
esiiinate  is  a  mean  between  others,  the  lengths  of  air  traversed 
by  light  in  the  horizon  is  12  times  greater  than  in  the  zenith, 
(VitU  £eUl*i  Astronomiff  244.)  This  gives  the  enofmous 
tract  of  600  miles  for  the  passage  of  the  horizontal  light  of  the 
luminaries.  Throuf2:h  an  atmosphere  of  75  miles,  50  miles,  or 
40  nules  height,  divided  into  various  reflectmg  and  refracting 
laminse,  hi  alleged,  not  the  light  of  twilight,  not  the  light  of 
the  meridian  sun  would  reach  the  surface* 

Enter  supposed  a  single  bending  of  the  rays  at  the  confines  of 
aether  and  atmospheric  air,  such  as  occurs  between  any  other 
two  transparent  refractive  media.  This  hypothesis  escapes  the 
preceding  objection,  but  is  subjected  to  the  difllculties  of  an 

hypothesis  which  would  establisli  confines  between  air  and 
sether,  similar  to  those  between  otlier  transparent  media  of  dif- 
ferent refractiTe  powers,  together  with  all  th^  other  objectiona 
to  atmospheric  lefiracdons. 

The  atmosphere  is  not  a  lammated  but  a  continuous  body. 

In  the  passage  of  light  through  a  transparent  continuous 
medium,  there  is  neither  reflection  nor  refraction  by  the 
SMdtum ;  and  therefore  there  m  in  flM^t  no  atmospheric  refirac- 
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tkm,  mid  some-ollier  nnodt  of  accounting  for  the  pbMomena 
mott  be  resorted  to.         •  - 

The  atmosphere  is  a  transparent  continuous  body  :  nor  \\'\\\ 
the  division  into  ideal  laminee,  by  imagining  surfaces,  produce 
•ffectp  which  depend  npon  a  distinct  separation  of  parte,  into 
diitinot  sutfiioeey  seTerally  belongmg  to  the  eeTCral  media  at 
their  confines.  Of  transparent  coirtinnotts  bodies,  the  reflec- 
tions and  refractions  are  only  made  at  their  contines,  where 
they  are  aiQaoent  to  other  tranaparont  continwrns  bodies  of 
dtftrent  leftaettre  powera,  at  vfaidt  confines  exists  that  state 
of  discontinuity  and  distance,  upon  which  their  reflections  and 
refractions  depend. 

The  difference  of  refractive  powers  of  any  two  adjacent  por- 
tions of  the  atmosphere,  if  any  difference  can  be  supposed,  if 
any  ibnnation  of  luninn  can  be  admitted,  if  any  state,  similar 
to  that  of  the  conihiLS  of  two  different  media  of  dilFerent  re- 
fractive powers^  can  be  imagined  to  exist,  at  every  mental  or 
ideal  division  of-  the  c<mtinuous  fluid  of  aiiu.the  difierencoi 
it  may  be  observed,  of  the  refractive  powers  of  these  portions 
of  the  air  where  they  join,  caiiiiot  l)ut  be  less  than  that  of 
crown  glass  and  iiint  glass.  The  solid  bodies  of  crown  glass 
fmd  flint  glass,  pressed  together  by  powers  considerably  less 
than.  tii»  ordmary  weights  of  the  atmosphere,  may  be  made  so 
closely  to  approach  together,  that  all  reflection  and  rctVacUou 
will  be  extinguished  at  their  contines,  and  light  pass  through 
bothi  as  unintermptedly  as  throngh  one  oontinuons  body.  The 
parts  of  the  air  are  of  •  one  continuous  body,  and  if  they  were 
not,  arc  yet  so  poweiTully  pressed  tog-ether  that  they  would  be, 
for  the  |>assage  of  light,  as  parts  of  one  continuous  body. 

WImh  js  portion  of  lig^t,  in  a  continuous  transparent  medium^ 
passes  by  the  side  or  edge  of  any  other  body  in  that  medium, 

it  is  inflected  or  bent  towards  that  body,  in  angles  proportioned 
to  the  distances  of  the  parts  of  the  light  from  the  side  or  edge, 
fhese  4)endin|8  have  been  observed  by  philosophers,  and  by 
tiiem  named'  inflections.  The  principal  phmnomenn  of  inllee* 
tions,  more  than  thirty  years  ago,  I  observed  and  explained, 


Digitized  by  Google . 


of  ike  Ueavenfy  Bodm*  18 


correcting  some  very  important  errors  of  great  authcr?tv,  dis- 
posing  of  the  supposed  anomaly  of  the  repidsioii  el  lighl  by 
bodies,  and  of  tiial  repulsion  bein^  ehanged  at  ofiier  distanoei 
into  aitr action,  by  point in^x  out  the  bodies  whose  attractions 
had  been  mistaJten  for  the  repulsions  of  other  bodies,  and  thus 
retomg  all  the  appearances  to  the  sinfle  and  tiniple  prinoipie 
of  attraction.  These  hufleotions  exist  in  the  same  eontiBiKNW 
mediiiin,  refractions  ntvei  but  at  the  discontinurd  confines  of 
difterent  media.  These  iofleetions,  in  tiie  coatiDuous  medium 
of  m,  produce  all  tike  pfeoadinsr  ebaerved  ebniges  of  Ihe 
heavenly  bodies. 

Ill  imperfectly  transparent  media,  as  opals,  rubies,  coloured 
glasses  and  tinctures,  various  particles  are  diiliised  throughout 
the  bodies,  wlu^  by  their  inflectioiis  change  the  diredioiit  mi 
colours  of  the  light  at  varying  thicknesses.  Such  a  centnnMWi 
medium  is  the  atmosphere;  transparent  in  itself,  imperfectly 
transparent  in  consequence  of  the  floatage  of  various  particles 
of  other  bodies  threughottt  and  between  its  parte. 

At  the  confines  of  any  two  adfaoeot  transparent  bodies,  Hms 
is  a  discontinuity,  and  separation  to  definite  intervals,  oi  the 
particles  of  both,  dependent  upon  the  relative  attractions  of 
the  parliclee  <tf  each  body,  Ibr  ^lemsrt ves»  and  ft>i  ^  particles 
of  the  oiiher  body;  which  attractions,  altbongh  they  prevoMt 
such  an  intimate  union  of  the  bodies  as  would  end  the  reflective 
and  refractive  powers  of  both,  does  not  altogether  cease  to 
eiist  between  the  neighbooring  particles  of  each  Ibr  the  other; 
and  there  is  one  class  of  transparent  conlinnoaa  bodies,  between 
whose  particles  there  exist  in  given  lines  of  direction,  intervals 
of  aggregation  similar  to  the  intervals  between  different  media, 
which  although  the  bodies  cease  not  to  be  continuous  aggr#- 
gatea,  yet^  at  these  intemls,  a  divisioii  of  the  light  takes 
place,  similar,  to  that  between  difibrent  transparent  bodies,  and 
produces  a  double  refraction  within  the  l)odics,  in  lines  duly 
related  to  these  and  other  lines  of  aggregation.  This  original 
coi^eetBie  mpecting  the  causes  of  the  doable  refractions  of 
eertam  crystals,  was  happily  eonfirmed  by  the  spleiMlid  die* 
coveries  of  Maln«,  who  observed  that  a  polarization  also  takes 
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pbce  ia  the  Bght  divided  at  the  confines  of  difierent  tiantparent 
hodieBf  timilar  to  that  produced  in  the  light  divided  within 

doubly  rcfiacling  crystals.  Thus  from  similarity  of  effects  is 
•eatablisbed  the  suggested  similarity  of  causes  iu  both,  of  causes 
•fixbtenly  and  derived  £roni':the  phenomena. 

These  supposed  canses  of  the  changes  of  place  in  the 
heavenly  bodies  being  thus  disposed  of,  the  modes  of  esti- 
mating or  calculatiag  their  amount  may  be  next  considered* 
Toffilher  with  these  unsupported  hypotheses  of  causes,  may 
M  the  same  time  be  disposed  of,  all  methods  of  calculation 
founded  exclusively  on  the  existence  aud  operation  of  these 
causes. 

Professor  Vince,  in  his  Complete  System  of  Astranamy»  has 
detailed  at  large  the  principles  adopted  to  account  for  these 

apparent  changes  of  place,  and  the  diflVrcnt  methods  invented 
for  estimating  their  amount,  and  that  of  the  occasional  variations 

.observed  in  these  changes  themselves. 

When  a  ray  of  light  passes  out  of  a  vacuum  into  any 
mcdiufrif  or  out  of  any  medium  into  one  of  greater  density^  it 
'}»  found  to  deviate  from  its  rectilinear  course  towards  a  per* 
pendicular  to  the  surface  of  the  medium  into  which  it  enters* 

iHeoee  li^t  passag  out  of  a  vacuum  into  the  atmosphere  will, 
where  it  enters,  be  bent  towards  a  radius  drgwii  to  the  earth's 
centre,  the  top  of  the  atmosphere  being  supposed  to  be  spherical 
fBund  coneentric  with. the  centre  of  the  earth;  .and  as  in  ap- 
proaching.the  earHi^s  surface,  the  density  of  the  atmosphem 
continually  increases,  the  rays  of  light  as  they  descend  are 
constantly  entering  into  a  denser  medium,  and  therefore  the 

.course  of  the  rays  will  continually  deviate  from  a  right  lin^ 
and  describe. a  curve;  hence  at  the.surfiuse  of  the  eiurth  the 

.  rays  of  light  enter  the  eye  of  the  spectator  in  a  A\Set&kX  direc- 
tion from  what  they  would  have  entered,  if  there  had  been  no 
atmosphere  ;  coQsequ^Uy,.the  apparent  place  of  the  body  from 
which  the  light  comes  must  be  different  from  the  true  place. 
-  .Also  the  refracted  ray  must  move  in  a  plane  perpendicular  to 

.  the  surface  of  the  earth  ;  for  conceiving  a  ray  to  come  in  that 
plane  before  it  is  refracted,  thjon  the  attraction  being  always 
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towards  the  perpendicular  which  lies  in  that  plane/  the  ray 
must  continue  to  move  in  that  plane.  Hence  the  refraction  is 
always  in  a  vertical  circle." 

These  are  the  accepted  doctriaes  of  the  day^  and  delivered 
as  aach  by  the  Professor. 

According  to  these  stetements,  «*  when  the  light  passes  (ob- 
liquely it  should  have  been  stated),  out  of  any  medium  into  one 
of  greater  density,  it  is  found  to  deviate.''  To  produce  this 
deviation  however,  the  circumstances  stated  are  not  sufficient 
The  light  must  pass  not  only  out  of  **  any  medium  into  one  of 
greater  density,"  but  out  of  one  medium  into  another — into 
another  and  not  the  same^not  the  same  even  tncreosed  in  dentUy 
-*4iito  another  duHnct  and  iepartUe  medium^  not  merdy  of 
greater  denwttg  but  of  greaier  reflraeHoe  power.  Refractive 
power  is  not  identical  with  density.  The  refractive  power  of 
glass  for  instance,  is  to  that  of  water  as  55  to  34,  its  density 
as  87  to  34.  Change  of  density  alone,  and  not  of  medium,  and 
of  refractive  power  will  not  produce  the  refleclion,  refraction, 
dispersion,  or  change  of  direction  of  light.  Thus  the  principles 
assumed  to  account  for  the  apparent  changes  of  place  in  the 
heavenly  bodies  fail,  together  with  all  the  observations  de^ 
pendent  upon  and  connected  with  them. 

A  ray  of  light  always  moves  after  refraction  in  the  plane  of 
incidence,  whether  it  fails  on  a  plane  or  curved  surface.  That 
refracted  rays  therefore  may  move  in  vertical  circles  only,  they 
must  come  in  vertical  planes  only.  But  rays  of  light  do  ifot 
necessarily  move  either  before  or  after  their  supposed  refractions 
in  vertical  planes,  and  their  bendings  therefore  are  not  always 
necessarily  in  vertical  circles.  If  this  were  the  case,  no  changes 
of  the  diameters,  parallel  to  the  horizon,  of  sun  or  moon  could 
ever  take  place,  and  all  measurements  thetCof  to  discover  any, 
would  be  useless.  It  is  however  to  be  conjectured  and  feared, 
that  this  opimon,  of  the  supposed  refractions  necessarily  being 
in  vertical  circles,  has  influenced  observation,  has  led  to  errb* 
neous  conclusions  respecting  the  pheenomena,  and  afl^cfing' 
even  the  judgment  of  observers  in  their  measurements  and 
lestunatesi  has  contributed  to  establish  and  continue  error. 
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Such  are  the  defects  of  the  doctrines  of  the  astroiiDmical 
schools  on  this  subject.  They  are  not  to  be  imputed  to  tlie 
Planuan  pzofessort  bat  belong  to  the  system,  which  he  de* 
livers  as  received.  His  esteenied  work  was  among  my  books, 
and  in  seeking  to  give  an  account  of  atmospkeric  refractions, 
as  tlicy  are  called,  my  opmion  of  him  led  me  to  that  1  should 
have  found  the  same  things  in  any  and  every  treatise  of  astro- 
nomy to  which  I  could  have  referred. 

The  different  methods  of  ascertaining  the  amount  of  these 
changes  of  place,  determining  it  for  one  altitude  and  object  by 
direct  observation,  and  estimating  it  for  other  aititudea,  objects^ 
and  places,  do  honour  to  the  talents  of  astronomers  in  every 
age.  Tycho,  Cassini,  De  la  Caille,  Newloii,  Bradley,  Hawksbee, 
Maskelyne,  and  others,  calculated,  but  possessed  no  correct 
conceptions  of  the  causes  of  the  phsenomena. 
/  These  changes  of  place  having  been  found  to  vary  in  them- 
selves,  not  only  at  different  altitudes  of  the  luaunaHes,  but  at 
the  same  elevations  also,  in  different  states  of  the  atmosphere, 
and  changes  in  the  barometer  and  thermometer  having  been 
observed  to  be  cotemporaneous  wit)|  those;  these,  although 
themselves  depended  upon  other  changes,  have  been  considered 
as  coiiiiected  with  and  influencing  those,  and  have  been  taken 
into  the  account  in  which  those  were  estimated  and  calculated^ 
There  are,  however,  conditions  and  changes  of  the  atmosphere, 
dependent  upon  other  causes  than  its  temperature  and  weig-ht, 
wliich  are  indicated  by  the  hygrometer,  aad  upon  which  the 
phaenomena  themselves  more  immediately  depend.  These, 
thesefbie,  raJher  than  those,  oft  pediaps  together  with  ^ose, 
ate  to  b^  considefed ;  and  thus  it  appears  how  uncertain  all 
knowledge  is,  not  founded  upon  a  knowledge  of  causes. 
MseU  scire  est  per  causas  M^ire.— Bacov. 

The  ai^aient  changes  of  place  in  the  luminaries,  in  their 
lowest  sta^ons  near  the  horiaon,  are  indeed  subjected  to  ano- 
nialies,  which  render  confessedly,  the  calculations  applied  tp 
the  higher,  not  to  be  depended  upon  in  these  last  stations. 

Whether  in  calculations,  which  require  these  apparait  vari* 
ations  of  change  of  place  to  be  taken  Into  the  account,  and 
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to  be  d<|>e«ied  upon,  except  d^rmd  from  dbwrntioM  ttMde 

at  the  time,  and  upon  the  occasion,  during  the  existing  state  of 
the  atmosphere,  and  indep^ideiitiy  of  the  principal  ob»ervation&, 
niU  hemfi^r  •ppaw.  Msnj  modM  of  makn^  tfanie  obMm>» 
iMiis  vUl  ooeur  to  prttetical  aatronewen^  t»  wImiito  <Mv 
with  all  due  respect  in  matters  purely  astronomical. 

The  apparent  and  extraordinary  changes  of  dimensions,  and 
<if  figure,  in  the  «itt and mocmm ftaitOM  jiut above 
httvo  been  Mferrad  by  varMNUi  eoi^aotoM  to  wioaa  eaaMt. 

Des  Cartes,  WaUis,  and  others,  suppose  that  a  better  judg- 
ment being  formed  of  the  distance  of  the  mooa  by  compamon 
witiL  obiacta  in  iSbut  hofiatfu  sba  ia  cooiidMtd  aa  nan  *whi/^ 
and  tkenlbia  afipeara  larger  m  tha  boriaoa  tl»ani  tka  anitb* ' 

Ptolemy,  considered  the  effect,  as  in  part  a  fancied,  in  part 
an  actual  enlargement  of  apparent  disc,  and  confonnabiy  to 
thia  lattar  opniQii  Bogar  Baoon  aaenbes  tita  ankngamint  to 
nftaetioa*  Qawtendtw  aicribaa  tba  appeanoioea  to  an  Id^ 
creased  dilatation  and  flatnasa  of  the  popil  of  the  eye  in 
less  light  producing  a  larger  picture  on  the  retina ;  Berkeley 
to  the  dimuiidiad  horlooiitali  light  <^  die  aoon)  fiaidi  totke 
ajpinmit  figote  of  the  sky  aa  baing  leea  than  on  baouapkan^ 
the  moon  retaining  her  fkm  imelianged,  and  appearing,  upon 
the  principles  of  perspective^  larger  at  supposed  remoter  * 
diataBceBt 

Tba  bonaomal  diauelm  e#  in  «ad  moon  btKa  batn  Mb-*  ' 

jected  to  actual  measurements  witb  faryiag  eonclasionAk 
Riccioli  aflirms,  that  together  with  Giimaldo,  liavinj,  with  a 
aastaaty  carafally  and  lapoatedly  measured  the  horizontal  dia-^ 
aMter  of  tbe.Mn,  oaa  by  diattgbty  tba  odMr  by  the  kft-bmb^ 
they  dittmedy  asoertanad  die  iacfeaie  to  ba  what  die  ndead 
eye  exhibits.  Almost  all  other  philosophers  have  considered 
die  af^pearancea  to  ha  dalasive^  to  be  optical  deceptions^  and 
kMPe  adbned  diat  ■Miiuamiwwwti  by:  mOhrnmanOg  giveaoia^ 
cieaae  of  dRMMioiia.  Ahnott  all  are  of  opimom  diat  Ibe  le-^ 
fractions,  which,  as  they  suppose,  produce  these  appearances, 
can  only  be  ia  vaUical  circles. 
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sun  in  the  horizon  to  be  from  45  to  60  miauteSi  of  t^e  moon 
from  3S  ta  40  nuoutes. 

nwiwr  u  wigle  cf  6  def^^rMt.  Did  any  pmoB  aw  we  liift 
SMon  extended  under  an  angle  of  5  degrees  in  the  horizon  ten 
timea  larger.  thiM  uaoal  I  Thia  argimeat  then  £aUb  in  fact,  as 
tea  «lao  Oe  odwr,  tint  ttee  is  no  lafradioa  «k  o|«ofe  ctf 
place  but  ^e  verdcal,  and  theTelbfa  no  dilatatloik 

I  agree  with  Kiccioli  and  Giiioaldo ;  because  their  measure- 
laoata  aocoadwkh  the  theory  hereafter  to  be  developed ;  because 
Ikay  ague  m  aaaoont  witii  tlie  appaarsneea,  Tertaeal  ao 
noil  aa  hofiaontal;  atid  beoanae  of  their  my  diiereBoaa ;  for  of 

the  sun  and  moon,  the  mean  apparent  clianieters  are  nearly 
e^ofUy  and  severally  about  3%'  and  'dV,  and  aeoording  to  their 
obaamtma^  Ae  meaamd  diaaaelm  are  fiwo  46'  lo  60'  of 
ihie  aw  m  iha  hodtea,  ibw  Sa' to  40' of  the  iiio<n, 
marginal  light  of  the  moon  being  extinguished,  and  her  siie 
more  reduced  by  th^  atmosphere  throng  which  she  appears, 
thHi  that  of  the  ana* 

Hm  ahaof  «MKtte,  ffeiwdthr»a|^diffBBmtdoi|ilyHioiowwA 
glasses^  is  considerably  diminished  by  the  loss  of  its  fainter 
marginal  light ;  and  so  the  sun  and  moon  ought,  on  account  of 
tibo iooa ol  im^mmg  thaough  the  atampheiey  to  «|ipeart 
aad  ivoold  aitpaar,  dunlBiahod  in  diameter  hot  that  thia  aanaii 
of  telnmlfiottiaaaoretfaattooaqMnMaad  for,  aad  €ba  Aaoft  ore 
more  enlarged  by,  the  lateral  inflection  of  the  rays  than  di- 
miniahed  by  the  extinction  of  the  marginal  light.  By  the  in-* 
aiiaaod  aaliuatlan,  ho^pwiv  of  the  iwn|ro#  WMiiginal  light  of  the 
OMMO,  har  mpftanrnt  aiaa  la  mora  rodaead  than  that  of  th* 

brighter  and  raore  strongly  iiluminated  sun,  the  atmosphere, 
tfarffug^  which  they  both  are  seen,  actii^  as  a  coloured  giaav 
giMg  iMloura  tp  both  hiiMiaiiea  ift  <iiftiraiit  degaeaa  aad  pro- 
daaing  tiMBO'itfBfinBBB  m  tha  MOMmanala  of  BMaK 

Grimaldo. 

Thus  the  theory  to  be  hereafter  deyeloped^  coohrms  the  ob- 

aerraliMisof  fiioeioli  and  Grimaldo  maia,  yaHiwOariy 
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hfiim  plwn  perceptions  of  sense,  that  moMag  btrt  tlntkigtulgiii 

karain^,  which  in  every  age  has  puzzled  the  plainest  things, 
could  have  iniucaed  A4<HiU  BQifitfetiii^  wiuki  1M»Mti|il^  aM% 

UsseioK  nAOMsHftS'  fiMi  Cbe  ^iflsc^MMeS'  of  op^HMti'  ewiA  nHnswe^ 

ment  of  others,  by  supposing  that,  by  the  adopted  niodos  of 
measurement,  which  he  states,  ^i^^jpg  icooi  his,  the  external 

iigfatof  the  limbotf  tiMi-ohiedtie  w<eii>ifisj|».taiifci««i>ediicedL 

errors  of  the  acutest  observers,  by  supposing  that  takins:  it  for 
gnated  that  all  chaDges  of  place,  or  refractions,  as  they  called 
€hfeni,  wese  mde  fti  verdcid  clfides,  whidi  is  not  ccivivcly  ttd 
tluitnll  neumnent  o#  aftylmt  Ibe  reitioal  dimefer  «f  tfie 

luminaries  was  unnecessary,  upon  finding  this  to  be  what  was 
expected,  they  a(band<med  ail  further  observations  of  horizontal 
dlnnetewi,  not*  peilitipsr  so  cMwmiciitty  ukMnnod  ns  in  the 
iciCitsI  fine,  orniede  Ihenr  witliout  sufficient  csre  and'tttttntion. 

The  rainbow  has  been  referred  to,  as  exhibitiii;^  near  the 
horizon,  a  considerable  increase  of  breadth,  upon  the  same 
juteclpftM  which  piodtice  the  ttppsorent  enl«rgemeiit  of  the 
hollsCRIIlft'illfl  fludt  UOOO',  and' dras  em  lumini^  tliein.  But  one 
efrer  w'fteie'  nddfttced*  tO'  support*  anot)^.  The  cases  sore  en- 
tirely ditferent  The  rainbow  is  seen  under  very  difterent 
ckcnmstancesr,  and  al  idtort  dlstfOicet,  irinch  allow  neither  the 
mngHMtion  tor  netf  nor  tfnr  stttiosphefo*  Of  the  ffdlioif  dtope 
of  fnm,  ^he  ftiemseA  stsss^  nenr  tlis  hofiion,  extend'  the  epeiMi 
of  formation  of  the  radiants  which  they  reflect,  increase  Aeir 
number  and  divergence,  sjod  thus  enlarge  the  dimensmas  of  the 
bow  ohifch  tiley  ft«m«.  I*  hofomcn  the  pmuiy  maibom  eoni- 
pleliS^  ftmMn!^  sooid'nt  iSkn  §tsa&tttBitf  tfie  Aitlowlug  appeafoneee 
exhil^ited  :  In  the  thin- vapour  of  the  cloud  on  liigh,  was  formed 
a  narrow  princip&l  bow,  attended  witli  three  or  four  inflected 
oidBn  eieetrarsry  iviMt  smr Kaom  to  d^^eni-npon  thesnnU 
sfB»  of  tifodfop*.  decrees,  loim  down,  these  aaeempanykf' 
bows  disappeared  by  uniting  into  the  single  pritsaiy,  whose 
dimoHBrBBi  in  tiie  horizon  became  dilated  into  more  than  double 
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Hs  original  breadth,  in  consequence  of  the  increased  sizes  of 
united  drops* 

Tbit  <ilMuigti  of  coloor,  tad  of  MglttaeMv  tef«  boI  bees 

aMentively  coiwWefed,  or  happily  explained  in  themselves,  or 
as  connected  with  the  other  changes  of  place  or  of  figure.  The 
attempts  to  acoonnt  for  these  are  not  more  philosofMcel  than 
those  of  the  poet^— 

Ipse  Dei  clypeus,  terra  cum  toTHhir  im^ 
Mane  rubet,  terrkque  rubct  cum  ronditur  imk, 
Candidus  in  summo  est ;  melior  natura  (juod  iilic 
iEtheris  eat,  terrci<iue  procui  cuiAtagia  \  iiat. 

Ov.  Metamor.  lib.  15.  1.  192-  i. 

In  a  continaoas  nuediiim,  a  ray  of  lighl^  pAPuni?  the  lode 
or  edge  of  any  body  contauied  therein,  is  inflected  by  die  at- 
traction of  the  body  near  which  it  passes,  and  bent  towards  it. 

In  such  a  medLum  a  ray  of  light  .passing  between  two  bodies^, 
is  inflected  and  bent  by  the  difference  of  the  forces  of  the  two 
bodies,  towards  that  body  nearest  to  which  it  passes^  and,  whose, 
attraction  consecj^ueutly  prevails. 

A  ray  of  light  so  passing,  is  not  only  so.  bent  and  inflected^, 
but  is  ahK>  dispezsedv  and  divided  into  parts  moce  or  lew  tout 
in  Tarions  directions  towards  the  inflecting  body,  the  colours  of 
its  several  parts  being  changed,  from  that  of  the  original  li^ht, 
into  rays  of  what  are  called  prismatiq  cplours,  which  coloured, 
raysy  even  in  the  redactions  of  the  priiaiy  are  produced  by  in^ 
floctions.  the  bine  being  nearest  to,  and  most  attracted  by,  tfae- 
inflecting  points,  the  red  most  remote  from  and  lest  bent  to- 
wards them,  the  intermediatej  in  and  into  intermediate  di- 
reotiona. 

A  ^y  of  light,  passing  perpe^dkalarly  through  a  aedes  of 
partides  concentrically  arranged  in  the  plane  of  incidence, 
and  at  equal  distances  between  the  particles,  passes  on  without 
doviation  or  bending, 

A  tay  of  light,  passing  obliquely  throu|^  a  series  of  particles 
concentrically  arranged  in  the  plane  of  incidence,  will  be  in* 
fleeted  and  bent,  in  a  direction  inclined  towards  the  radius 
df9,\fu  itom  the  centre  of  arrangeohent  to  the  point  of  passage* 
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A  ffty  Off  lights  passing  perpendicnlftrly,  lit  equal  ^stances, 
btLween  the  particles  of  each  series,  and  successively  through 
tnany  senm  of  particles^  Gonceatricallyy  and  more  and  more 
mmenmsly  arranged  in  difibrent  auccemite  planea,  wSk  be 
MiMted  hf,  inflected  tbwards  die  jflacnes,  in  nrlilch  the 
greater  n umber  of  particles  are  disposed. 

A  ray  of  light  passing  obliquely  and  successively,  through 
and  between  various  conoantric  series  of  particles  in  rarious 
planes,  and  of  variously  increasing  numbers  tn  those  planes, 
will  be  inflected  and  bent^  into  directions  compounded  of  the 
directions  given  by  the  succeeding  different  planes  and  con* 
centric  series,  conformably  to  the  established  lavs  of  motion. 

The  body  of  air,  ineumbent  upon  the  earth  and  its  waters, 
acting-  by  its  powers  of  solution  becomes  more  or  less  charged, 
more  numerously  at  small,  less  numerously  at  greater  distances 
from  the  surface,  with  particles  of  water  floating  in  it,  in  states 
intermediate  between  absolute  solution  and  rapid  precipitation. 
These  particles  in  a  further  state  of  separation  from,  and  floatage 
in  the  air,  are  congregated  into  visible  forms,  and  become  fogs 
and  clouds.  In  the  intermediate  state  between  perfect  solution 
and  visible  seperation,  though  they  do  not  entirely  destroy  the 
transparency  of  the  atmobphcre,  they  yet  exist  in  the  air  as 
floating  detached  bodies,  capable  of  acting  upon  light  by  re- 
flecting and  inflecting  it,  and  show  their  existence  and  powers 
frequently,  by  exhibiting  the  tracts  of  the  sun-beams  passing 
from  between  clouds  through  the  air,  or  by  otherwise  variously 
acting  upon  objects  seen  tiirough  the  vapours  which  they 
compose. 

By  the  observation  of  those  who  ascended  Mont  Blanc,  and 

were  terrified  at  the  black  apparciit  void  beyond  the  top,  there 
were  then  no  particles  in  the  air,  higher  than  the  mountain, 
capable  of  reflecting  light.  Mont  Blanc  is  not  quite  three  miles 
above  the  level  of  the  sea.  Seldom  higher  than  this,  above  the 
level  of  the  surrounding  region,  can  the  ^  apoiirs  of  flat  countries 
be  considered  to  rise,  so  at  least  as  to  become  sensible  by  their 
actions  on  light,  and  to  this  height  must  be  reduced  the  |preat 
concentric  masses  of  sensible  vapours  supposed  to  be  from  fifty 
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to  siiventy  miles  high.  The  principal  accumulations  of  vapours, 
are  indeed  considerably  short  of  tl»is  height,  aadiMia^  upon  m 
jiear  the  anrSm,  tbeir^tnlamir  in  effiMst  Ini  tmMmd  mtU 
rumm  horbonlal  dkmeten  from  to  24,  to  30,  nakm  long, 
aa  they  may  be  estimated  to  be  of  the  height  of  one,  twQ^  or 
tlirea  nuiea* 
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Ut  £ly  place  of  a  fp^Mlor^  ED  the  aiiii,  LM  a  Ite 
dxim  dvovgh  the  eeuire  of  tbe  iun  panllel  to  the  horisMi; 

TS  a  iioe  drawn  ffom  the  centre  of  the  sun  to  the  spectator, 
HI  a  ckeular  series  of  particles  of  vapour  arranged  at  given 
dkrtams  froK  each  other  m  ^e  same  plane  irilh  LM,  and  T8, 
and  cutting'  TO  at  right  anglee,  a  ray  of  light  ftonA  T  paaehif 

along-  TS,  through  the  circular  series  HI,  at  right  angles  and  at 
equal  distances  between  any  two  particles  will  proceed  directly 
wHStmrnt  hendiafr  to  the  eye  of  the  epeetator.  Let  LH  and  Mi 
#oni  flie  fMmts  and  M  m  fiie  line  LTM,  be  irays  parallel  to 
and  in  the  same  plane  with  TS.  As  TS  falls  perpendicularly 
on  HI,  BO  LH  and  MI  will  fall  obliquely  on  HI,  and  instead 
of  passing  on  to  and  C  will  be  bent  at  H  and  I» 
towards  the  perpendicolars  to  HT,  Into  lines  intersecting  the 
line  TS,  and  coming  to  the  eye  of  the  spectator  in  the  di- 
rections 8H,  81.  This  is  the  case  ^^  itll  a  single  series  of  par- 
tides.  Let  the  body  of  the  sun  £D  be  seen  dirough  many 
strata  consisting  of  many  shn3«r  circular  seties  of  particles, 

increasing  in  number  and  density  in  tlie  soveral  strata  to  the 
surface  downwards,  a  ray  of  light  TS,  entering  between  the 
Strata  at  right  angles  thereto;  and  descending  through  the 
lower  etrata  Interposed  between  the  Inmlnary  and  the  eye,  will 
be  successively  bent  in  the  plane  of  the  vertical  in  wliich  TS  is, 
and  a  change  and  elevation  of  place  of  the  pomt  T  in  the  vertical 
will  be  produced.  In  this  manner  the  pohiU  P  and  £,  will  be 
raised  to  O  and  P,  and  all  the  points  between  D  and  %  to 
places  between  G  and  F.  But  as  in  passing  down  between 
various  successive  strata,  other  the  rays  LH  and  MI  are  acted 
upon  by  two  forces^  one  between  the  strata  for  elevating  them 
vertically,  the  otiier  by  the  dicular  series  tiiey  enler  obliquely 
for  inflecting  them  towards  their  perpendiculars,  these  rays  will 
conse(][uently  move  in  directions  diagonal  to  the  directions  of 
these  combined  foreeSy  and  the  points  L  and  M  will  be  not  only 
derated,  bat  dilated  externally  firmn  and  out  of  the  mtical  on 
both  Sides,  and  apparently  transferred  to  the  points  A  and  B. 
In  the  same  manner  all  the  rays  proceeding  from  all  the  inter- 
mediate points  of  L£MD  are  tariously  elevated,  dilated,  and 
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lianafMfiiiil  to  mltfiiidiBte  uMitft  of  AFBQ*  aad  the  luBaoMT 
■ppeMt  iritk  a  amaller  mtical,  and  MBtended  horkwntal 

diftmeter,  of  the  foim  of  two  half  ellipses  comhtned  on  the  sane 
fiu^r  axis,  the  lower  cQuaiderably  more  eccentric  th^  the 
yap^^  All  raya  sot  paaaiBg  as  9bow9f  will  be  iU»peiaod  and 
losty  or  atoppod  and  eitiagniithed,  and  in  an  undulatory  atate 

of  the  strata  of  vapours,  the  observed  undulatory  chanfea  of 
outline  and  limb,  particularly  of  Uie  lower  limb  will  be  pro- 
diicad.  AUthetemytymtieai  at  waUaahofiioiitaly  in  passing 
on  to  tha  eye  of  tiie  apectatofy  nill  not  only  be  Ibna  infl<wtffd 
afod  bent,  but  will  be  variously  distributed,  and  dispelled  into 
various  colours,  by  the  first  and  successive  orders  of  particles 
by  whidi  they  pass«  and  iiot  only  divided,  but  by  degrees  en^ 
tiiely  a^flxated  from  reat  of  the  direct  li^^  in  the  order 
of  colom  from  blue  to  red.  Firtt,  all  the  blues  will  be  dia* 
persed,  and  separated  irom  the  rest,  and  scatti^red  over,  and 
miously  reflected  by  the  whole  atmosphere,  giving  it,  vhen 
aemfiee  tern  douda,  the  usual  coeralean  blue,  in  the  manner 
deicobed  in  a  paper  on  the  Ooloara  of  Walera,  in  liie  9th 
Number,  Vol.  v.,  p.  81,  of  the  Royal  Institution  Jour.! al,  and 
never  before  clearly  accounted  ior«  After  this  separation,  the 
odour  of  the  luminary  beooinw  yaUow,  nntil  by  the  laoraaiBd 
actkm  of  the  denaer  atrata  of  lower  vapours,  into  wludi  it 
descends,  the  yellow  is  entirely  separated  and  dispersed  afttr 
lading  with  its  colours  the  lower  surfaces  of  the  horizontal 
morning  and  evening  douda,  leaving  the  sun  of  a  bright  red 
sustainable  by  Ihe  eye,  and  of  a  katre  oontinmi^  to  decay,  aa 

long  as  the  orb  continues  to  be  seen. 

The  phcsnomena,  thus  dependent  upon  the  vapours  of  the 
almoeplim  for  eziatence»  will  vary  also  with  these  vapours^ 
ll«ir  quantitiea  contained  in  air,  and  their  states  of  perfect  or 

partial  solution  therein,  of  more  or  less  absolute  separation  up 
to  that  of  rapid  precipitation  in  the  form  of  drops  of  water* 
The  hygrometer  fitted  to  deteimine  and  to  meaaura  these 
changes,  of  numbers  of  particles,  and  of  condilian  of  air  de* 
pending  thereon,  would  obviously  be  the  instrument  to  be 
used  in  obwvations,  rather  than  the  barometer  and  thermo- 
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mft1ey»  or  together  vith  tliesey  inagmnch  as  the  atatei  iadicatad 
\iy  Umio  liMrtTOTWli'i— tiMiWj  iftct  wmh  rrrtmr  b 

ordinary  accuracy  is  required  in  determining  the  places  of  tlie 
heavenly  bodies,  recouxsg  niwt  be  had  to  bmmw  diicct  obsMw 
««liBMmid*iri;tfcft«M 

llMMllnMiMeottted  fcr^tt^Mgttof  ylfitttllehMiftuly 
bodies,  the  changes  of  colour,  the  chans'es  of  figure  and  di- 
meosions,  and  the  occasional  imciuiatory  changes  of  limb  and 
iffltlinffL  toffithtf  vitk  the  MMioanl  yiMrtiooa  otib  of 
rilniipn^  by  ■  rfstiiiiK  tiMOilolbiiiM  praMiplee,  to  m 
the  same  existing;  cause,  acting  variously,  and  variously  mo- 
dklied;  and  he  who  can  continuffi  to  believe  that  the  apparent 
InmftM  of  loi  of  tbo  m  and  WMoa,  in  tin  hoimm,  im  a  dih 
ception  prodneed  by  coapmoii  mth  teiiaitiial  dyMtiy  «  liy 
assigning  them,  according  to  the  principles  of  perspective,  di- 
MMWisittas  depending  upon  their  places  m  a  supposed  less  than 
bamMaliaiicBL  or  ntber  oUalo  snhcisnidinil  akv.  Mnf  ttflriba 
all  Ihft  eihor  eoneaimiit  appeBranow  and  ehanges,  dunigo  nf 
colour,  cliange  of  place,  change  of  figure,  undulatory  changes 
of  hmb  and  outline,  to  delusions,  not  only  ocular  but  mental, 
tf  «beniadMViaiMof^iMid's«yt.  G.W.J. 


Am*  IIL   On  the  Native  Country  of  the  Poiaio,  and  m 
sameAmerkmPianit.  ChmmiimcatedbyA.B.LAumwT, 

It  haa  long  been  a  desideratum  among  botaniata  to  atoertain 

ihe  licitive  country  of  the  potato,  Sdanmm  tuberoiim.  I  be- 
leave  now  to  offer  some  coiimiunications  on  that  subject,  which  I 
bave  lately  received  in  a  letter  from  the  celebrated  author  of  the 
Flora  Peruuiana,  Don  Joie  PaTon^  wbo  resided  many  years  in 
South  America,  dated,  Madrid,  September  23, 1817,  who  says, 
The  Solarmm  tuberosum  grows  wild  in  the  environs  of  lima, 
k  Peru  and  fourteen  leagues  from  Lima  on  the  coast ;  and  I 
myself  have  found  it  wild  in  tlie  kingdom  of  Chili.   I  can 
afisure  you  ibis  is  ^  The  Indiana  culUvate  it  in  great 
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other  wild  species,  siiebai  MbMIWiMiiftNMNliliWirii  rito  gives 
miwUx  tuberosaS  Of  this  I  hare  received  from  the  above- 
—liimirt  Mhm  ai  FkraPirmmma  &m  wikd,  irmiinwi 
vtfH  M«t4  ]»  ■watfaw  l^mt  tend  Ifaiiia,  Nii?«  10, 
he  again  repeats,  I  mentioned  to  you  dMit  Sekmum.  tftbtrmm 
grows  spoataneously  near  Lima>  and  in  the  kingdom  of  Chili, 
nian  itirai  ikn  fmmi  hj  inrj  ^Tfirtwnni  ITfwrtnj  irti  Buh  f 
I  hf  iifaiy  iwtwd  froiD«tta  Patfwi  my  ftw  i>iMl  ■pootiiwB 
of  igofantww  tolMMif  cottMtad  by  Mmiclf  in  PeHi.  Don 
Francisco  Zea,  companion  and  friend  of  the  celebrated  Mntis, 
who  lonip  xaiided  in  South  America,  assured  me,  when  he  wm 
'm  eoMitty^ thai  ht  bid  often  fooad  il  mtliftfoveM 
oNtfr  (SmiUi  F6  de  Bogota,  obtcrnnf  «t  the  sam  thne,  tbal 

re^on  why  Baron  dc  liiunboldt  iiad  not  found  it  when  he  was 
ia  thAfc iMHiaUyy  was,  because  he  had  not  time  to  examine  those 
plMM  wlim  it  gmr.  In  a  Mlsr  (feddraMtd  lo  Mr.  FfSM  «f 
SlMBMtMty  CheliM,)  laltfly  veoimd  torn  Dn  BdditkH  •» 
excellent  American  botanist,  who  has  lately  returned  from  the 
ooAst  of  South  America,  in  the  Congress  frigate,  of  the  Uaitod 
9iiitet»  faa  flA.yf»  **  I  fonad  Moy  pianto  thit  iffieaced  te  %a  »««r 
dnrittg  my  Excursion  in  Sonlh  America,  ttid  htA  tlie  tatieftietimi 
of  submitting  most  of  my  specimens  to  M.  Bonplund,  w  ito  has 
•attlfid  himMiCia  tbe  vicinity  oiBamos  Ayres.  It  was  not  thk 
limit  pltfflf iig  of  my  diMSOvapAS  fiad  tiio  fenMinff  jSjpiMiaa 
liilewmMit  growing  spontaneovsly  amoiig  tiie  rodcs  on  M oate 
Video ;  in  a  })art  of  the  country,  too,  where  this  valuable  vege- 
table is  not  cultivated.  I  also  found  it  on  the  same  side  of  the 
rim  in  the  vicinity  of  Maldcmado.**  A  sftecieft  of  Solanxm  wa« 
ftmnd  by  Commenon  in  the  neighbourhood  of  Monte  Video, 

named  by  I)iin;il,  in  Lis  J^t/nopsis  of  the  Genus  Solanum,  page  5, 
Solauum  Commermim,  from  a  specimen  preserved  in  the  Museum 
tft  Paris.  It  is  abo  described  in  the  SuppkmaU  Id  ^  Acy- 
iiopidu  MModique,  Vol.  lit,  p.  746.  I  have  no  doubt  that  this 
is  the  same  with  the  plant  found  by  Dr.  Buldwm.  On  making 
inquiry,  relating  to  this  plant,  of  Captain  Bowles,  who  has 
jUtely  retimed  from  the  Sooth  American  station,  and  who  has 
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teair  it  wtt,  andilMft  itis  «  eoiBM  ivfMd  « 

m  the  neighbourhood,  bearing  small  tubers  like  those  of  the 
potato,  but  too  bitter  for  use.    Whether  this  be  the  original 

itDck  of  ottr  OMHM  poM  inpimd  by  culttvilio^  f«im 

speaking  of  tlie  potato,  says,  It  Is  indeed  found  in  all  the 
fields  of  that  country,  but  those  plants  thai  grow  wild,  caUed 
by  ikm  Tndiii  Mtgktif  yMdace  only  fny  nfell  nMHi  m 
MtUr  tMlt.'' 

There  appeared  lately  in  tlie  English  newspapers  an  account 
of  a  root  which  is  very  much  cultivated  ia  Peru  under  the  name 
of  AffrntMhOf  and  irbkrii  trcnM  be  11  my  dennM  MqiiiiMM 
to  this  coontty*  TIm  boftwvMttftttlidMd  Dm  ArsMiMi  Awlliilip 
Zea,  formerly  professor  of  botany  at  M&dfidf  who  has  lately 
arrived  in  this  country  from  Santa  Fi  de  Bogota,  (New  Granada,) 
kfefttt  sie  liMit  the  ilmMM&B  grOmi  abwftdiMiy  at  (Sftnto  i^d^. 

in  the  same  manner  as  we  do  potatoes  in  this  country  ;  imd  says 
that  the  plant  which  produces  it  belongs  to  the  natural  order 
UwAtff^fi^^  Bud  ^fll  it  liai  %  tipcviiig  footy  ittMyiit  iix  iMiM 
lon^  and  IMO  InciMt  ibfcik.  1  Invo  Uttto  dMbt  ttMt  Aii  ii 

same  with  the  Herddcum  tuberosum^  foliis  pinnatis  ;  fotiolis  sep^ 
ieniii  Jloribus  radzatis;  of  Molina,  who  gives  the  foliowmg 

aoooantofit:  Thai  ]^a»t  rtscmbki  tery  mtteh  m  fm  le<nnti» 
lowm,  Mid  aoMb,  ^  Ohmmi  Om»  AMRiq»»  b«t  to  dM*- 

guished  from  it  by  the  greater  number  of  rootft  it  bears,  which 
are  six  inches  long  and  three  inches  thick,  of  a  yellow  colour, 
and  of  Ik  vwy  agreeable  ttuHa.'' 
Don  2ett  bee  alao  eAMded  me  e&otiMr  piece  ef  iiiibriitallMi» 

relating  to  a  small  species  of  Mays,  or  Indian  corn,  which  was 
introduced  last  year  from  FraaCe  under  the  name  of  Mays  d6 
Paitktf  and  whieb  fipeae  ibi  ears  tiro  monftba  earlier  than  tbe 
eoimiKm  kind.  I  biiA  MggeMed  to  Miw  Mm,  (wb»  bai  tti^ 

tioned  it  in  the  Hortictdtural  TVanmctionB,)  thftt  H  wa»  very 
piobably  the  Zea  Cara^fua  of  Mohna  ;  and  my  opinion  i^^  now 
•  eooSniied  by  Dob  2ea,  wbo  kiieir  it  at  otteeett  its  being  ahewo 


Digitized  by 


9B       OnOe  A^m  CoiMir^F  of  ik§  PoUHo,  &c. 

lim.  He  iai>fM  w  idnl  k  M  cidti?«lMi  w  gmi  alM^^ 
in  dull  hf^  Indiftiis,  paxtie«hriy  in  IIm  dfartiict  ealM 

ragua,  whence  its  name. 

I  beg  leave  to  mention  another  cammunication,  «Uo  £nMB 
Bin  Jqm         lelatiiig  to  a  aulMrtnee  ifii^ 
llMi  wkA  inm  Spain,  vader  tbe  imm  of  SpanM  «iiider, 

resembling  very  much  the  Moxa  of  the  Chinese.    We  never  have 

■ 

been  able  till  now  to  ascaitain  the  plant  from  whkk  it  is  mAou* 
iifiterad^  wUdi  prom  t6  be  JbliMp*  ^MfwtMB.  Thene-  m 
three  different  lorts;  the  first,  Yeteade  Espagna,  m  Ammim 

d'EspagnCj  Ode  Car  do  delasfiores  (ex  fioribusj ;  the  second, 
Yesca  de  £spagna,  or  Amadou  d'Espagne^  O  4g  Cardfi  de  im 
k0§o»  (m  film)$  the  thirds  Ymm  d'JBbpagmh.^  itendm 

I  take  tills  oppoi  tiniity  ot"  inserting  another  observation  wliich 
1  have  aUo  received  from  Spain. 

.  Ote  tvee  which  prodaoee  ihe  balian  of  Femt  M^rm^m 
Pem^kmm,  appean  to  be  the  mao  «e  Dnhjfk^  h^kmrnrntt. 

or  that  which  yields  Tolu  balsam.  The  following  account 
of  it  is  given  by  Don  HipppUto  Ruiz  :  **  The  balsam  of 
Qipntpiiaa  ia  proooied  by  UHuaon  ct  the  btgianiiig  of  epriagi 
whm  the  flhowMS  era  ^nitle,  frequwt,  ead  ihoct.    It  mi 

collected  in  bottles,  where  it  keeps  liquid  for  some  years, 
in  which  atate  it  is  called  while  liquid  balsam;  but  whea 
the  in^s^i**  liemiait  thia  lianid  ia  WBMtM  or  cahJiaifaet.  wideh 
ia  aaualfy  done  an  CaTthageDa,  and  n  the  monataiaa  •of 
Tolu,  after  some  time  it  condenaee,  hardens  into  resin,  and 
ia  then  denominated  dry  wlute  baisam  of  Tolu,  by  which 
name  it  ia  known  in  the  druggtata*  ahofNk''  Having  ex*- 
^yniaed  die  apecimana  of  Tob^efu  hmkmmm,  from  the  Iwr- 
i&rium  of  Sir  Joaeph  Banks,  I  find  them  exactly  the  same  as 
Mffrorylon  Permferum,  and  which  was  i^ent  to  Linneeus  by' 
Mntta^-as  the  plant  producing  the  balaam  of  Peru.  I  have 
lately  leoetved  fine  apeciawna  in  doim  and  fruit,  ead  aJao  it 
apeeimen  of  tbe  tnmk  of  die  tree  with  the  bark  on ;  it  is  between 
three  and  four  inches  in  length  and  about  three  iuches  in  dia- 
malm,  and  una  coUeotad  by  the  anthosa  of  the  JPiara  PanMiena. 
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Art.  IV^ — On  the  Granite  of  Aberdeenshire,  and  on  thi 

Identity  of  certain  Varieties  of  Granite,  with  other  Rocks 
ajppertaining  to  the  Trap  FamUy^^^y  J.  Mac  Cui<- 
LocHy  Commanieated  hy  the  Author. 

It  it      known  to  ikone  who  feequf  wmnt  widt  rodM,  tlttt 

many  members  of  the  triip  family,  including-  under  that  term  all 
the  unstraititied  rocks  which  lie  abaye  the  secondary  as  well  as 
Hie  pnMTf  irtralny  bnnr  a  eMmg  wawmMaace  in  liieir  mineral 
cliiiipoiiiiOiii  Hia  ipaMiai  n^MOiy  lo  ionio  oi  we  TaiieQee  oi 

g^ranite  ;  there  being  comprised  under  this  denomination,  all 
the  unstxatihed  rocks  which  are  interior,  not  only  to  the  se- 
liOwiMy,  bnt  to  the  ptjuBBiy  atgnfaL  Avarymnarkabieiiiftinee' 
of  tbieieeenblium,  is  pclnled  o«t  k  tiie  nitiele  irindi  tektes 
to  the  Itfe  of  Sky,  in  my  work  on  tfa»  Western  lelands  of 
Scotland ;  and  similar  examples,  if  less  striking,  may  be  seen 
in  BMny  parts  of  that  country,  so  fertile  in  all  the  interesting^ 

aie  fiMiad itt'die  loeks  of  4m  mnllififfious 
fittaily*  'Tlietimilpoitant  Tiewi  Ant  may  be  dednced  -fnttt  these' 
facts,  will  be  considered  lier.  after;  it  bciner  the  primary  object 
of  this  paper^  to  confiim  this  important  analogy  by  evidence 
fxBga,  a  diffsnnt  eonvoa,  fant  of  tlM  same  natnrey  derived  froui 
anrtenea  of  tiwea  rooks  wUdi  Anrm  some  of  the  most 
common  and  conspicuous  varieties  of  the  tra})  tamily,  not  only 
in  the  situation  occupied  by  granite,  but  connected  with  the 
most  anthsBtic  masses  of  that  substance  by  a  bond  of  mutual 
and  imawnptihla  twmaiiion. 

ThooC-wfao  are  acquaintfi^  with  Scotland,  know  that  granite  * 
ooonpias.an  giasnshte  space  in  Aherdeensbire ;  and  that  where 
it  does  not  appw  at  the  wtaStoe,  it  is  eOMrared,  and  often  to  a 

very  inconsiderable  depth,  by  different  members,  both  of  the  • 
pmoary  and  secondary  strata. 

jbnang  thsas*.  gneiss  is     psavaiiing^  rook,-  -  \a  some  sitoa* 
tiMSyillbaas  moMnteinsaCoenaidaiaMa  alavation,  suehas  Koaft  ' 

and  Coreea  ;  but,  towards  the  eastern  side  of  the  country,  it  is 
found  at  a  gpftnf^'^^  but  iiyegular  -lo^  level ;  Uke  the  granite, 
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with  which  it  is  ako  intenntxed  iiiftttdMi  of  rwim»,  tiften  of 
BUDut^,  diiuen&ions,  and  of  very  uncertain  recurrence. 

MictM>twww  schist  also  oocwb  ;  but  towcU  the  western  side 
of  AecouiiAy,  pTtiicipftUy.|  w  it  scamlji  to  bft  fiMuid  in  tliat 
trftct  wliere  granite  it  tiw  provttiling  rock,  and  wikh  akme  it 
the  o^j^t  of  the  present  paper. 

.  Tk^mmmxmMk  my  Im  mmim  on  %mKU  rock,  isMA  m 
nbwi  kmA  m  tutiiitwbk  vimmh  in        .oi  ifat  wttteni 

niMilMns :  but  it  h  either  Mire*,  •r  Mirly  aitoge^r  ah— t,  in- 

tbose  pLsM^es  wii^re.  ei^tmive  masses  ctf  giaoite  are  visible  at 

Ck^  thto-  mtemik  i»  •  amb  won  camtpicmwit  mtMier; 

fonniag  soma  tracUof  oooiideffabli  OKtettfeaodof  ^wtytnoitiiaie 

elevation  ;  and,  in  many  places,  being-,  like  the  gneiss,  in  contact 
with  the  ^anite.  It  is,  further,  in  some  cases,  so  thin,  and  so 
ialwpMiifd  in  f^telm wiHi  lilat iMk,  at  oMottsly  toform  bat 
a  wy  stipeiicUk  eofwing  over  itt  Ae  todanaatel  granite 

protruding  through  the  schist  m  many  places,  in  sikIi  a  manner 
a«  W  allow  it»  oonMAuity  to  be  in£sfred,  even  in  those  plaees 

wlim  it  dotff  QQt  nmk  tiia  tvtes. 
U  m  nwpiiiatty  to  mnHm  pm^mMf,  tte  vanat  of  tar^ 

pentine  which  are  found  in  many  parts  of  the  district  under 
review ;  and,  the  mor rar^  beds  of  primary  limestone  which  lie 

inthoimttm  «ikd  toith^gi mwuitiini  wmmg^oH^  a<nH- 
tiAidsaikt, 

These  then  form  the  whole  of  the  primary  strata  which  ocour 
in  that  pari  of  Aberdeenshiio  now  under  reww.  Of  tlie 
samidary^  the  ]mmUQt  ttf.«ed-  naiiialBaa  ia^nd  in  dMrnt 
pllictt;  bat,  with  one  ral^  doubtful  exception,  it  does  not 
appear  that  any  of  the  superior  secondary  strata,  wheth^  of 
tati<ttnn»arli]i«rtflM»  eaittinaiyptrtaf  thiadiitii^ 

It  it»  laatly,  important  to  remark,  tel  no  iwn— eet  of  super* 
incumbent  trap  rocks  are  to  be  discovered  throughout  this 
extejisivf  Uact ;  nor,  after  a  careiul  research,  could  I  find  any 
▼oiBto^thttntahrtviMa.  TIaiteiitantifa  body  of  tfiete  rodtt 

« 
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diitiirt  of  -Scotland,.  «MM  ealMy. Whn  tttf  nnt^ 
*Ma«f  tto  «hM  vidi  «h»  ptkMif  lyge  «IMi  ftm  th* 

Mtkem  bmiadtfy  af  the  northern  mountxunous  divisiou  of  this 
country.  A  few  v#in^  oniy,  are,  la  sonte  places,  found  to  ^ 
netrate  the  fvinai^  4ti«|%i^  aMft4u«0lMli|  Ini^  ^UriM^loiy 

Tbk  diglil  vketck  of  the  nature  and  disposition  of  the  stra- 
tified aud  bupei incumbent  rocks  which  occiir  in  thft  iigtriftfi 
under  review,  will  be  useful  ia  Tt^nrirliiijtf  teO»  fWMl 
ei^ and o(»|(nip^3r l^nwH^ iiUok taw^  w^^fin^ 
fauii»  bvi  the  cbief  vkible  p<»tU)a  of  that  tract  which  is  tlie 
repository  ui  the  i^uom^na     be.  de&^ib^  in  thiy  cofiuui^ 

The  most  promiaait  and  coiiapiwiw  mMwee  of  thcit  rock, 
are  those  which  form  the  high  iiiuuiiUuns  of  Mar,  and  which 
cQ^taiia  thp  source  qf  the  j>ee.  In  tracing  £nMa  thii*  Mvn- 
tatw^t<^«aM|il  th»floivoMitwy4>th»  ffaiiitftM  fomriiHitpiiciM^ 
tummmivir  fOaiiMi  the  intemqitioM  ta  «(»  miiMiky  being 

produced  by  portions,  mow.  or  less  extensive,  of  the  primary 

atcd4»  Sblr^adjf  4^^ibcd,  aad«  pxiiM;ii9My»  ^  §«i^t«u  la 
ihit  rnnnpr.  it  aiay  tnmd  W  f  ^NEtsajf ,  «i4  iMM  kit 
iBlinWf^dl^  i^wpd  to  AbMd<?ia»   Wttfaaut  a  map,  it 

would  be  impoft^ible  to  convey  any  accurate  ideas  of  its  geo- 
gcaphical  positioo.  aJ94  extent.;  but  it  will  be  suthcient  1^^ 
wMEk,  tte^     imgalM  Uii^  4nm  ikoai       Ato*  lo  tlie 

i*  Aberdeen&hire,  and  all  tJiat  which  j,i  la  nttces^aiy.  iiui;  the 
objects  of  tius  papes  to  fM)tiGe< 

Mummg  foMiid  .%  gedoooil  oC  tta  aHm  dkteiat^  1 
Iwm  Ui»  gwiifchrt  to.  iate,  ftaiaA«ompturiiOtt  oC  lha  mml 

apytrent  p<MrtioiuB  of  the  granite,  and  from  the  |K>sitions  and 
sit li aliens  of  the  superincumbent  strata,  that  the  continuity  of 

tWMMirttitt  w  plmiM'OtlNMf  in  fudh.*  mmc*  4#  to  lw« 
aodouht  re^^tiog  the  ideotity  and  eooneaoa  of  the  vhole. 

Xhii.  ^^143^  mx^i  the^fifim  b«L  eo^ii4^fiA  ^  fofiped  pf  a 
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Mtiwiw  hodj  qf  gMilts  omnd  and  ctemd,  waMMf 
pljaea,  by  pftrtioMgboA  of  AgyiMiry  wkl  of  Ao  wit  mint 

•coondary  strata,  aad  appearing  wherever  these  have  been 
foaoved  by  tboM  WMtoftil  opentiaM  of  wbkh  tfus  M»  of 

flteodid  pmeabi  ■6'fiiaiiy  other  ttviklfi^  evidenoei.  - 

The  last  very  elevated  mass  of  this  eranite  in  the  north- 
eastem  part  of  Aberdeenshire^  id  the  mountain  Bennachie ;  but» 
botweon  tbli  poittt  wid  wa  to  eastwud,  it  appeara,  even' 
at  die  lowest  lev^d* ;  oeeupying  eiteiulTe  spaces,  without  the 

intervention  of  ^eiss  or  aiiv  oUn  r  superincumbent  strata ;  or, 
in  some  places,  covered  with  very  thin  portions  of  the  Ibrmer, 
not  OKGeaditig  a  ttile,  or  even  nmch  l6M^  hi  dimeatloiH*  lam 
indooed  to  aolabe  this  tract  more  partteii]arly»  beoanae  it  ht 

there  that  the  peculiarities  about  to  be  described,  are  most 
accessibie  and  most  conspicuous. 

'  Tha-getMral  emutinaity  of  aU  tiie  graiiila  of  AbetdecBahire 
behi^  thus  ettabUibed,  H  ta  next  aeooMary  to  marie,  that, 

throughout  the  greater  part,  it  exhibits  those  mineral  characters, 
which,  even  by  those  who  imagine  that  there  are  diitiiietions  in 
Ae  rdative  agea  of  diimBt  kindB  of  this  roek,  an  eonaideied 
to  be  indioatioiia  of  the  iHgheat  antiquity.  The  moantefaia  at 
the  sources  of  the  Dee,  are  well  known,  by  all  wlio  have  ex- 
amined tliis  coimtry,  to  be  formed  of  that  granite  which  contttts 
of  qoarts,  felspar,  and  miea;  and  it  is,  perhaps,  unnecessary  to 
gay,  that  the  aMHiecharaeter|jermdsatibeflBttarpoitioikstothe  . 
eastward ;  as  the  extensha  ase  of  ^  Aberdeenshire  granite  in 
the  pavements  of  London,  has  made  it  familiar  to  every  one. 
It  will  be  necessarily  noticed  hesea^r,  that  the  vanety  wUoh 
ooenrs  in  Bsnnaohia,  pfasart%  hi  particalar,  those  diaracteis 
whieh  are  wuffomA  to  appertain  to  the  most  ancient  granites ; 
as  liie  quartz  and  felspar  in  it,  are,  in  many  places,  distinctly 
CTystnlHttcd, 

Tb  this  proof  «f  antiqvi^  dsdfad  ftmn  mteal  ehanutiaiy 
may  be  added  ^  whiflli  is  wmlly  infiarrad  ftom  geolagieal 

position,  by  those  who  contend  for  this  theoretical  view  of  a 
diflferencs  in  the  relative  ages  of  granite.   It  is,  in  most  places, 
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iaierior  to  gaeiss  ;  and,  '4  hi  iome,  cky  slate,  or  evai  tbe  icd 
nadfltoae,  ia  fiMud  in  oontact  with  it^  tiM  eontniaity  of  lliaae 
pofftiaM  witli  odwn  whkli  are  iaBediatety  aabiaceDt  to  gneiss^ 

b  easily  traced. 

The  preceding  remarks  on  the  general  oontiiiai^  and  conumm 
aatiqiiity  of  all  tha  granite  of  AberdeoDdiiia,  faaTO  been 
spaied,  had  tfrit  paper  been  mtendad  -for  thoee  only,  who  en- 
tertain the  same  opinions  as  myself  respecting  the  origin  and 
nature  of  that  rock.  But  as  many  geologista  atill  naintaaiy 
lhatgniute,  like  the  sarati(Miodkawhbh€Ow  la  of  aqueous 
origin,  and  as  they  hare  even  imagified  a  succession  of  deposits 
of  this  rock,  some  of  which  they  iiave  placed  in  their  hypo- 
thetical diriaion  of  a  Wwmiion  class,  it  became  neeeaauy  «o 
anticyate  the  otgeetiona  whidi  night  be  ufged  agautt  the 
Ihcts  immediately  to  be  deacribed,  by  ahowing  that  the  arnler  of 
this  paper  had  investigated  the  subject  as  if  he  himself  had 
maintaiaedy  with  them,  thoae  opioiona  which  all  hia  obaerrationa 
have  tangiit  him  to  leiact 

In  traversing  this  country  in  the  summer  of  1819,  I  was 
surprised  to  find  blocks  of  greenstone  and  of  basalt  scattered 
oter  the  anrfhee  m  diffeteat  plaeaa ;  pattieiilariy,  aa  no  iadi- 
eatkais  of  trap  roclca  t»  ite,  or  even  of  veina  of  diat  iiatai«» 
were  any  where  to  be  discovered.  These  also  were  every  where 
accompanied  by  blocks  of  the  common  granite  of  the  country ; 
ia  imml»  xoomled  at  the  aqglea  hf  the  electa  of  time.  No 
marica  of  wtar,  however,  ware  in  faneval  to  be  obaerved  In  Ae 
basalts  and  greenstones  ;  nor  did  they  present  those  wt  ll-kiiown 
anvka  of  long  exposure  and  distant  transportation,  which,  in 
tibe  toeha  of  thia  lamily  in  particnlaiE^  heooma  wy  ooaapicaoaa 
after  i»  long  period* 

Unable,  however,  to  account  for  ihem  from  any  other  cause, 
and  finding  their  mineral  characters  to  coincide  very  accurately  . 
with  dioaa  of  die  trapTOoha  olthe  Weatem  lalanda,  and  of  the 
contfaldiatriet  of  Scotland,  I,  at  first,  nafenraHy  attribnted  their 
orig^  to  some  veins,  or  insulated  masses,  which  had  escaped 
niy  observation*    But  the  «ame  subatancea  recurring  again  in 
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Otiiei  places,  where,  from  examiiiiug  the  country  around  wUh 
tbe  moist  scrupulous  accuracy,  I  was  satisfied  thai  no  tii^  rodtt 
eatledy  I  bacane  wviUing  to  cast  ia  dio  Yague  conelwium  that 
they  had  been  transported  flrom  some  far  tjUstant  aitoationy  or 
were  the  remains  ol  masses  long  since  vanished ;  more  parti- 
cuiariy»  as  they  shewed  no  marks  of  such  transportation,  and  as 
U  was  not  eaey  to  conceive  that  detached  Uodcs  of  a  small  aiiay 
should  femam  in  a  state  of  integrity,  while  the  larger  maaaee, 
whence  they  must  have  been  derived,  had  disappeared. 

Recollecting  that  the  trap  rocks  so  often  approximated  to 
giaaite  in  theic  mineral  eharaetera,  I  was  thus  induced  to 
snspect  that  granite  might  also,  in  the  same  manner,  vary  in 
its  characters,  su  as  to  resemble  the  specimens  wluch,  in  that 
family,  are  known  by  tlie  name  of  basalt  and  greenstone ;  a  con- 
chiaion  the  more  probablei  as  many  of  the  fine  gained  gmnitea 
in  which  hombkiuie  entera  aa  a  oonstitaent»  often  resemble  some 
of  the  greenstones  of  the  trap  fViinily ;  differing  IVoiu  tlieiu, 
principally,  by  containing  quartz ;  and  that  basalt»  in  some  of 
its  varieties  at  least,  consisted  of  the  same  mgredients  .as 
gfeenttone»  in  a  madi  moie  minnla  and  intimate  state  of 
mixture. 

This  suspicion  was  strengthened  by  the  views,  which  have 
lonip  been  £imiliar  to  myself  and  tfi  many  of  the  readers  of  thia 
paper,  reepeeting  the  oommon  igneons  origin  of  boih  tliaaa 

classes  of  unstratified  rocks,  and  I  was  therefore  induced 
to  search  more  minutely  among  the  solid  granite  for  a  confirm- 
aliimof  it  The  incnn^rance  pfodnced  by  the  deep  alUnriel 
soil  of  this  oonntry,  for  some  time  dieekad  due  investiga- 
tion ;  but  it  was  at  length  completed,  and  in  so  many  dil- 
ferent  plaoes,  as  not  to  leave  the  shadow  of  a  doubt  respecting 
the  nature  of  the  rdcks  in  questiony  and  of  their  conunoa  origin 
and  eoBtinaonB  connesion  with  tfaa  more  oidinaiy  gianila  of 

the  couiitrv. 

Among  other  places,  I  may  now  pointout,  for  tiie  satisfactioa 
of  other  geologista,  aome  recent  sectioM  of  the  granite  botvaan 
Old  Rain  and  Meldram,  and  at  eewnl  other  points  in  dtaaaaas 

neighbourkood,  which  cannot  be  more  particuiaily  designated 
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ior  want  of  local  referenccf?.  In  these,  it  is  easy  to  see  the 
transition  which  takes  place  between  the  common  granite  and 
tkm  greenstoiiei;  and  tin  furthar  change,  by  lAmk  the 
tomnm  geecoatone  becomes  a  basalt,  or  assumes  an  imiferm 
texture  in  which  the  separate  minerals  are  no  longer  distin- 
guishable. If  any  suspicion  had  remainfid  that  tliese  were  vcttii 
of  trap  tcacfersmg  the  gnmite,  tbey  would  hare  been  completdy  < 
renoved  by  exanuatng  tibeir  fbnns,  Iheir  oonnAiiiMn  with  that 
rock,  and  the  frequent  and  imperceptible  transitions  which  oc- 
curred between  the  two ;  transitions  precisely  similar  to  thote 
wiiieh  take  place  where  erdinafy  gfeaite  cbangei  ks  ehanetar, 
eidier  by  varying  its  eomposition,  or  1^  an  altetatiCMi  in  ihe 
nature  of  its  textnre. 

On  a  further  investigation^  it  was  found  that  the  rocks  of  this 
diamctar  oooorred  in  Tery  consideraMe  Iraeta';  imgnlaily  in- 
temized  with  the  oosunon  granite,  tn  saeh>  a  manner  as  to 
equal  it  in  quantity,  and  to  remove  all  possibility  of  hesiLation 
respecting  their  coiUiomty  and  .their  communis  of  geological 
origin  and  jpowtion. 

It  was  ahready  lemndDed^  tiiat  a  pertof  Bennaohie  conaiitod 
of  an  ordinary  ^nite,  in  which  the  ingredients,  and  more 
paFticttlarly  the  quartz  and  fekpar,  were  frequently  cry^talliaed. 
On  Ae  nertheni  faee  of  this  mountain^  the  tfocks  in  queatioa 
oeeur  in  great 'abandanee;  passing  into  Ihe  cetemoii  graoite, 
and  forming^,  in  some  places,  an  equally  large  proportion  of  the 
general  mass..  The  want  of  aitificial  sections^,  prevents  the 
tranritions  from  beo^here  seen  as  clearly  aa  in  the  places  last 
deseabed;  but  there  is  still  ne  diffioalty^  by  the  use  oC  the 
hammer,  and  with  ])roper  attention,  in  confirming  the  truth  of 
those  views  on  which  it  is  now  unndcessary  to  dilate  any 
Iurth9> 

* 

It  olily  remains  to  describe  the  mineral  characters  of  the 
rocks  which  have  thus  been  shown  to  form  part  of  the  general 
nuua  at  giamte  in  this*  coantry ;  and  that  desenption  will  still 
farther  show  the  analogy  which,  in  so  many  othei!  unpoftant 

D2 


Digitized  by  Google 


36  Dr.  Mac  Oullach  on  the 

points,  pervade*  all  the  unstrfttified  rocks,  however  dtttant'  k 

position  and  in  apparent  anti(|uky. 

Quartz  so  rarely  enters  as  an  ing^redient  into  these  substances, 
that  it  may  be  altogether  excluded  from  the  present  C0Dsider<* 
atkm.  The  fundamental  composition  consists  of  felspar  and 
horiibleiide ;  and,  according  to  the  magnitude  of  the  parts,  and 
the  relative  proportions  of  these  ingredients,  the  appearances 
of  the  spocimena  vary.  .In  some  rare  instances,  the  crystals  of 
hornblende  are  so  large  as  to  attain  half  an  inch  in  length, 
although  they  are  not  defined  in  form ;  and  as  the  felspar  is 
^comuionly  wKite,  these  varieties  form  beautiful  specimens  for 
collectori  of  rooks*  From  this  sue,  tibe  portiiM  of  each  ni»> 
neral  yary  in  gradation ;  fomung  compounds  which  are  nndia- 
tinguishable  in  every  respect  from  the  coarser  and  i'mcr  green- 
stones of  the  trap  family ;  from  those,  at  least,  in  which 
common,  and  not  compact  felspar,  forms  the  other  ingredieat  va 
nniott  with  the  hornblende. 

In  all  the  cases  which  came  under  my  notice,  the  hornblende 
is  invariably  black,  but  it  is  not  always  intermijfLed  in  an  uniform 
naaner  with  the  felspar;  some  instances  occnrnng  in  idiich, 
to  the  general  ihditcriminate  mixture,  are  superadded  large  and 
distinct  patches  or  irregular  crystals ;  producing;  that  appear- 
ance which,  when  it  takes  place  in  ordinary  granite  from  a 
aimilar  disposition  in  the  felspar,  has  been  called  jievpJIyrshe. 
Ill  general,  the  felspar  is  white,  and  of  that  variety  which  u 
called  common.    But  in  the  minuter  states  of  intermixture,  it 
has  often  a  greenish  hue,  and  so  fax  loses  its  crystaiime  ap- 
pearanoe»  as  to  resemble  the  ordinary  compact  felspar  which  is 
more  common  ui  the  greenstones  of  the  trap  family  than  the 
crystallized  kind.    Whether  these  varieties,  however,  actually 
contain  compact  felspar,  I  have  not  quite  satisfied  myself;  and 
tbe  confusion  which  sometimes  exists  between  these  two  mi- 
nerals is  sad^  that  I  am  willing  to  leaye  this  point  mideter- 
mined ;   however   inclined  to  believe,  that   compact  feLspar 
occurs  m  these  rocks  just  as  it  does  m  the  greenstones  of  the 
|np  femily. 
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greMtone  of  llini  fnmite,  bcMsomes  nimifte,  tiie  rode  is  no 

lonerer  distinguishable  from  ordinary  basalt;  and,  in  some 
ftpgcimena,  it  even  appears  that  the  felspar  is  at  length  entiroiy 
«nfaidftd;  wo  that  there  MMuni  Bottang  but  that  compact,  |iet 
minutely  gramtlar  aggregatioii  of  honUende,  whidi,  aooofding 
to  some  mineralogists,  constitutes  the  only  grenuine  basalt.  It 
ie  further  highly  interesting  to  remark  in  this  case,  that  these 
baiaHft  bare  often  that  internal  concretkmary  structure  which 
ctinet  then  to  exfoUata  in  lamiM  od  exposnie  to  air;  and 
which  is  so  remarkable  a  feature,  not  only  in  the  basalts,  but 
in  many  of  the  greenstones  of  the  trap  family.  1  must  also 
olietma-  lEhat  wy?fMr  the  rocka  of  this  amiaienliv  aimnle  rha- 
xaoter,  tibm  aj<e  often  fbimd  spedmeas  wKleh  onnot  be  die* 
tij)<j:uished  firom  the  black  claystones  which,  by  some  authors, 
are  also  called  basalt,  and  which  occur  in  such  abundance  in  the 
tiap  formation.  In  these»  the  pecniliarhistre  which  chaiacteriaes 
iMnblciide  is  absent;  the  spectmens  ptesenting  an  wiifiinaly 
4aU  aspect,  with  an  earthy  fracture  and  a  greater  degree  of 
soilness. 

Altho^i^  ta  speaking  of  these  compoimds,  I  haveoceasioB- 
ally  need  the  terms  greenstone  and  basalt,  on  account  of  thek 

accurate  resemblance  to  those  substances  as  they  occur  in  tlie 
trap  family,  and  because  these  names  are  ju&tihed  by  the  mi* 
neiai  comiMtsitiiTn  and  chaiactfir  of  the  soecimens.  tfier  must 
still  be  considered  as  varieties  of  granite;  using  that  term,  m 
a  general  and  L^iolog^ical  sense,  to  comprise  all  the  unstratifiid 
rod^s  which  are  found  beneath  the  primary  strata,  and  which, 
whatever  dilEnenees  they  may  present^  are  still  associated  by 
some  general  mineral  dmracters,  and  by  a  bond  of  mntual 
transition.  These  terms,  however,  cimnot  be  applied  in  this 
case  without  great  inconvenience ;  and  ought  not  to  be  used 
hereafter  in  speaking  of  these  substances,  fdienever  the  foots 
now  stated  shall  be  admitted  by  gedogists  as  estabtished.  I 
have,  in  other  writings,  pointed  out  the  great,  and  ahnont  in- 
corrigible  coxifusion,  which  has  already  arisen,  from  applying 
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dii'ttwi  m^mih lo ooMpowidt  wmmug  berth  is  llw  iin%Qf 

trap  «ad  in  gnnite;  tad  llie  inoonwinM  of  •  mikr 

nature  which  have  been  produced,  by  using  the  term  greenstone 
in  tho  sane  yagm  ummhk*  it  is  evident,  that  the  same  co»* 
tojom  mum  in  a  giMlar  Jifgiei,  woald  ftlkm  fimi  ftdflpfing' 
tbtf  ton  fafoft  iv  the  present  caee. 

In  every  instance  in  which  rocks  of  a  similar  nature  occur  in 
the  primary  and  tecottdaiy  eksees^  it  is  most  important  to 
dlsttngidsli  them  bysone  eaqpedieat ;  as  geologioal  dsseriptkm 
W9(M  eMier  become  imbtelKgfible,  or  be  attsndsd  wA  the 

most  inconvenient  circumlocution.  Limestone  has  thus  been 
distinguished  by  the  addition  of  the  terms  primary  and  »e- 
coBdary ;  aigfllaceow  tcbisty  by  using,  in  one  owe>  thodflncK 
nAnation  of  eioy  siate,  in  the  other,  that  of  sbale.  In  tbe  eases 
of  granite,  and  of  the  trap  f  iimily,  the  confusion  which  would 
ensue  from  neglecting  to  make  such  a  distmction,  would  be  even 
gmter  tban  in  tlie  stratiied  rooks*  Witb  an  origin  ftur  distant 
in  point  of  time,  Ae  HMsnbofs  of  the  tiap  funlly  are  not  only 
found  in  contact  with  granite,  but  they  also  penetrate  it  in  the 
form  of  veins.  It  is  scarcely  possible,  even  with  all  the  aa- 
sistaace  afforded  by  a  distinct  set  of  tenos,  to  pmnnt  snpei<- 
idal  geolo^sts,  wbo  are  eonteMed  with  tlie  Hut  and  obvious 

appearances  before  them,  from  confounding  »uch  recent  rocks 
with  the  more  ancient  to  which  they  approumate ;  and,  withont 
tach  terms,  even  tile  most  eareftii  observers  could  not  eonvey 
aeenrate  information,  withont  danger  of  Ibisapprehenaion  or  ' 

without  circumlocution. 

As  an  expedient  towards  attaining  this  object  in  the  present 
instance,  it  might  be  suggested  that  the  addition  of  the  adjeodve 
terms,  primary  and  secondary,  wvMdd  snfiieet  and  weslMwId 
tlicn  have  primary  and  secondary  basalts  and  greenstones. 
But  as  the  t^m  primai^  has  been  sometimes  applied,  by  those 
who  only  judge  from  snperioial  examination,  to  the  neent 
veins  of  this  natme  winch  penetrate  tiie  older  rooks,  itappeara 
|.ietcrablc  to  abandon  its  use  altogether.  Perhaps  a  better 
expedient  will  be  found  by  applying  the  adjective  term  granitic 
to  the  rocks  in  question.   Thus  they  may  be  designated  by  tbe 
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gramkia  htHmU ;  diDoaMMtlioiis. 

which,  wliile  they  indic  ate  the  g^eological  connexions  of  these 
subsiances,  are  also  explanatory  oi  theix  miiii6rsd  chftractara^ 
and  of  tlw  nlition  irlmcK  in  this  mpaet^  ihgj  bear  to  th«^ 
cotMpoading  roolm  of  the  trtp  touly*  It  reaiMM  lor  ^o- 

logists  to  adopt  or  reject  this  expedient  as  they  may  see  right. 

In  tkw  tsnniBatnig  this  Mootmt  ai  theM  my  iatMMthig 
wistiM  of  gitnitey  I  may  he  allowed  to  add,  tfuU  their  hiftorjp 

offers  a  very  useful  lesson  to  those  geolop^sls  who  are  either 
content  with  the  first  view  of  things,  or  who  are  always  ready 
to  dotanniiiB  TesfMCtuig  the  appeunmces  which  they  find,  ac« 
oord^g  to.  aome  preconceived  opinioiii,  or  ham  the  vague 
end  superficial  notions  derived  from  other  teachers  than  that 
great  iostriictor,  from  a  careful  examination  alone  of  whose 
ffaaiioiiieBa,  truth  can  he  eiksiled*   It  will  alao  point  out  the 
teility  wilk  which  the  moat  Mrieua  eftors  may  be  hitro» 
duced  into  geological  science,  by  trusting  to  the  mineral  cha- 
racters of  rocks,  and  by  neglecting  to  trace  the  connexions  of 
fmtAi  eubstanoes  with  the  sunpoondisg  maaiea.   if  the  norelty 
ef  the  iaota  which  have  thai  bean  dfisorihed,  had  not  rendered 
the  pi«cedittg  mnrate  details  necessary,  they  would  have  been 
still  useful  to  the  student,  by  poiotiiig  out  the  steps  which 
waie  fiiUowed  in  the  investigation,  and  the  nature  of  the  rea- 
eoMHig  ftm  whiah  the  eonehiaictes  wan  dednoed.  If  his 
ambition  be  to  estead  the  boimdariei  of  geological  scieuo^ 
if  he  is  not  content  to  repose  in  the  calm  behef  tliat  every 
thing  is  aheady  known^  to  see  through  liie  eyes  of  teachers, 
pcrinpa  lata  ooipatiat  than  himael^  and  to  describe  in  a 
taeiived  phraseology,  appearances,  and  analogies,  which  have 
no  existence  but  in  that  lauguaj^c  which  he  has  been  taught, 
let  him  be  assnied  that  he  must  bring  to  his  ta^ik,  industry, 
patiBBee,  and,  atove  all,  an  nnhiwird  ound.    Natiue  will 
■aitlnif  long  deceive  nor  diaappeint  him  who  is  only  desirous 
of  truth ;  but  the  book  which  she  opens  to  his  inspection  must 
be  studied  with  care,  and^  uK>re  especiaUy,  with  a  desire  to 
*  laani« 
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Baring  tku»  a^owa  theMkatily  of  ceitaiu  varieties  of  i^raaitd, 
with  oMier  rocks  appeftanii^  to  tlie  trap  fonily  i  it  wiU  be 
to  plMse»  m  a  condeiuod  view,  thoie  inntanotwi  almdy  dliBtod 

to  in  the  beginning  of  this  paper,  where  the  members  of  that 
fiunily  present  the  characters  which  are  most  generally  found 
iitgnuute.  A  few  of  then  haxre  heea  pointed  out  m  the  enthoi^s 
work  OQ  the  Western  Islands,  to  which  aUusion  has  already 
been  made ;  but  the  importance  of  the  subject  is  such  as  to 
demand  a  more  distinct  statement  of  the  several  facts,  while 
the  nature  of  the  present  comnianication  afford*  an  oppc^tanilf 
of  balancing  and  ocnnparinif  than,  with  the  analogous  phsno* 
mena  descnbed  in  it.  Thus  it  \vill  move  readily  be  perceived, 
that  whatever  resemblance  the  most  anaent  unatratified  rooks 
may  sometimes  bear  to  the  most  receBt»coigeiyendingeiaw^iee 
ase  not  wanting  in  the  latter  of  a  similar  rosamblanec  So  the  for- 
mer. That  this  comparison  has  never  yet  been  distiuctlv  made, 
or  supported  by  the  evidence  of  £actSt  will  he  an  addiuonal 
reason  for  extending  this  papery  as  to  ooa^pgise  whaterar  is 
necessary  for  that  purpM  in  the  history  of  the  tiap  &mily* 

In  the  general,  or  geological,  features  granite  and  of  tlie 
inp  rodLs,  there  are  so  many  points  of  resemhlattee  that  they 
cannot  &il  to  have  attracted  the  attention  of  the  most  ordinary 

observers.  Granite  is  never  stratiiied,  but  is  found  in  sliapelcss 
masses  which  are  subjacent  to  all  the  strata,  of  whatever  anti- 
quity, near  to  which  they  lie.  To  emmine  and  analyse  all  Ihe 
Qontradictory  opinions,  which  hate  prevailed  on  this  anbfect, 
is  here  inadmissible ;  bat  it  may  be  remaiked,  in  a  general  way^ 
that  the  adduced  instances  of  stratiiication  in  granite,  may  all 
be  referred  to  the  laminar  concretionary  structure  on  the  laige 
scale ;  or  axe  portions  of  gneiss  of  whieh  the  teztuie  m  often 
becomes  perfecdy  granitic;  or,  lasdy,  are  veiiffi  of  that  rock 
traversing  the  gneiss  in  directions  paiallel  to  its  stratitication. 

The  trap  rocks  are  also  unstratihed ;  or,  in  the  predominant 
instances  at  least,  these  irregular  foima  prevail,  while  the  masses 
diflPer  from  those  of  granite  in  being  superior  to  all  the  rocks 
which  they  accompany.    Instances  of  a  disposition  wiiicU  has 


Digitized  by 


Gnmite  of  Atterdeemkirem 


41 


hem  eflMiaed  a  true  stratification,  nxe  howefer  not  moonmon 
WBigtlieiociaof  ttotofly;  bmt  <faeiei  i^mkfw  nmmhhinem 
they  may  Ivear  to  fSMmiie  itratiloation,  admit  of  other  explana- 
tions. Into  the  details  of  these  it  is  al&o  impossible  here  to 
mtt»f  a*  it  would  Involve  a  long  train  of  &ets  and  rlinninrimi 
It  miMt  tttficeto  Mty,  tiiat  all  the  iwtuioeB  of  ftntiied  tnrp 
yet  prodaoed  may  be  eanly  esplaiiied,  and  are,  indeed,  in  raoet 
cases,  demonstrably  proved  to  be  either  veins  parallel  to  the 
strata  in  which  they  lie,  or  thin  mperinciimbait  massea  of 
mhUlk  the  fama  lum  been  deteiaiined  by  tfiose  of  Ae  mh^ 
jaeent  atratiied  voeka;  ordae  ttraia  of  thale,  or  of  other  tab* 
stances,  which  have  been  converted  into  trap  by  the  same 
causes  which  goiofitimes  change  them  into  siliceoaa  schist ;  or, 
laHly,  tafmona  rodka  which  iqppear  to  have  been  either  de- 
posiled  in  the  thape  of  mud,  at  nnihr  materiali  io  fteyientiy 
are  by  volcanic  eruptions,  or  else  generated,  like  the  sandstones, 
from  the  wear  of  more  aneient  rooks  of  the  same  nature. 
.  Qmmte,  and  tiie  trq>  lodca,  arebodilrand  in  the  shape  of 
vans,  and  tiwy  are  the  only  rooks  which  are  known  to  be  dis- 
posed in  this  manner,  it  being  here  understood  that,  under  the 
teim  tr0pf  m  included  erery  instance  of  porphyry,  as  well  aa 
Ihoae  variatiea  which  are  peonliaily  connected  with  the  most 
recent  graiMtones,  basalta,  or  daystonea.  It  has  indeed  been 
asserted,  that  sandstone  and  limestone,  and  even  clay-slate, 
have  been  Ibond  forming  veins,  but  it  is  easy  to  see  that  these 
idHigfaiaiy  obaervatiaiis  are  ehher  ihe  resnlt  of  ignorance  or 
inexperience,  or  are  the  produce  of  somethmfi*  more  than  Tolmi- 
tary  self-deception  for  the  purpose  of  supporting  an  hypotiiesis. 

The  veins,  both  of  granite  and  of  trap,  have,  in  so  many 
inslMMea  been  traioed  to  pcindpal  massea  of  the  same  rocks, 
as  to  Wave  no  reason  to  donbt  tiiat  this  character  is,  in  both, 
uiiivciaal.  In  both  cases  the  want  of  free  access  occasionally 
prevents  these  connections  fyom  being  ascertained ;  in  the  trap- 
focka  another  cenie  scanetimea  iaierferes  with  this  investigation, 
nam^,  die  entire  loss,  firont  die  effects  of  time,  of  the  great 
supei incumbent  masses,  while  the  veins  remain,  protected  from 
deptmetion  by  the  strata  in  which  they  lie. 
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fioA  tlwM  dttMNW  of  vwtui  tnoSffy  by  siiMlTinoii,  m  fltn&f 

proceed  Irom  tlie  central  or  principtti  uiaBses ;  but  that  feature 
M  most  coniBMa  in  graottey  while  the  Ywm  of  trap  also  difior 
kom  tfaem^  my  geMsally,  m  koidng  wMii  icngcr  oomM 
wilttviit  my  dian^  ot  iiiiiitHKm*  t iww  iibionbom,  nowefw, 
do  not  dcbtroy  the  analogy  which  subsists  between  these  two 
VBcki;  and  they  admit  explanation  by  collmtflrai  eirami- 
ftmois  wfatcti  need  not     fyyniiiiMnt  in  tbts  'plusg*  • 

The  pnsafej  both  of  granite  «nd  of  ti«p  ^eins,  thmifh 
strata,  is  accompanied  by  peculiar  appeal  ances  wiiich  are,  in 
both  caseA|  of  a  siBuiar  nature,  and  which  often,  indeed,  cor- 
mpnnd  ttij  mmnnrntf  lyi^  In  Aair  imiaedlate  vicinity  the  atrota 
are  diafilaeied,  diatorted,  or  bfoken.-  In  the  eaae  of  trap  ako 
fragments  of  the  jc  ininf!^  rocks  are  often  entangled  in  the 
vein;  and  if  that  occurs  h  ss  frequently  in  granite  veinay  it 
Still  happena  auffidently  o^te,  both  in  tbaae  and  at  Hie  coo* 
tactof  tbelangemaaiea  of  fpranite  iviiai  the  atrata,  to  juatiiy 
that  general  analogy  which  is  alone  contended  for  in  this  place. 

The  alterations  m  the  mineral  characters  <^  the  strata,  which, 
oocor  at  the  jnnetiaBa  of  theae  two  daaaea  of  rock,  are  alao 
in  botfi  oaaea  of  a  ainiiar  natuxe,  leaemUisg  each  mOm  in  their 
general  features,  and  only  dift*  ling  according  to  the  previous 
characters  of  the  strata  subjected  to  this  iniiuence.  In  both 
initaacea  of  tbeae  junctioiiat  aigOlaMNMa  aohiita  aie  oh 
diirated  and  changed  mto  aUiceona  wAmL  la  aone,  the  eon* 
tact  ot  a  granite  vein  converts  that  schist  into  hornblende,  while 
the  contact  of  trap  with  the  secondary  argillaceous  schist  or 
afaale,  fieequentiy  prodnoea  a  aabataim  aearaely  difibiing  Iran 
baaalt, and th»alkra&alogovi» alao  totiiatminml,  iihiahfonia 
the  principal  ingredient  of  this  rock.  The  eOects  produced  on 
limestone,  in  both  cases,  correspond  stiii  more  accurately 
and  obfioaaly,  beeaaae  the  ttmealoiiea  of  thepiimaiy  daiVy 
lahkh  are  thoae  alone  traveraed  by  granite,  diibr  leaa  ftom 

thoiie  ui  the  secondary,  which  are  pnncipaliv  subject  to  the 
influence  of  trap,  than  any  other  of  the  analogous  strata  in 
the  pEiBMury  and  secondary  daaaea  do  from  eaidi  other,  fihwih 
Uneatonea,  when  impaie,  or  oontainmg  mach  ailioeona  and 
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iqwwMhig  ehfliti   Where,  on  iIm  coatnry,  dwf  eoMiet  iif 

carbonate  of  lime  alone^  they  assume  a  crystalline  texture  near 
the  pomts  of  junction  with  the  veios ;  and  the  causes  of  that 
change  a«e  very  obvkwa  in  tbo«e  mrtanoee  iriiere,  in  the  diitoiit 
portiime  of  Hie  fodcs,  these  IhaesKNus  hMrea«om|M0t  cr  eetlhy 
texture,  as  is  particularly  the  case  where  clialk  is  traversed 
by  trap  veins.  If,  in  other  cases,  the  vems  of  granite  produce 
lesa  eiect  on  the  eiii}oiBhig  foefcs  than  those  of  tmp^  it  met 
be  feooQeetedy  timt  the  Ibffinflf  trav«ne  eidhub^  thefriiMtfj 
ttirfita,  nhich  themhieral  characters  sm  eneh  m  to  be  searoely 
capable  of  undergoiug  tiiose  changes  which,  in  the  contact  of 
trap  with  the  secondary  strata  of  softer  texture,  acs  eastlj  in* 
dnced. 

Qd  (hfii  sobjeot  of  Ae  genera]  analogy  betiroea  these  two 

classes  of  veins,  it,  may  lastly  be  rciuarked,  that  wUure  granite 
ramifies  into  minute  filaments,  the  mi^ed  orystalUne  lextnre 
diseppearSy  and  the  vHonaie  branches  become  nintemlj  com- 
pact, appearing  to  consist  of  an  mtfaMte  fldxtm  of  qvarts  and 
felspar,  or  of  felspar  aiuue.  in  die  same  manner,  where  trap 
reins  have  been  Ibond  ramifying  in  the  ssne  way,  the  niante 
brandies  lose  the  crystalline  character  and  acqmre  a  tee  oom- 
paet  texture,  so  as  to  reseenble  eMier  pllehstone,  or  thai  eiUoeoas 
schist  which  is  catted  Lydian  stone.  Such  ramifying  vcins^ 
it  is  true,  are  rare»  but  they  have  been  pointed  out,  in  that 
wesk  on  the  Western  Islands  afaeady  mentionedi  in  several 
pboesy  namely,  in  Banra,  8o«lh  Uist,  and  ^ky* 

To  enter  further  into  this  subject,  aiul  to  support  it  by  all 
the  evidence  of  facts  which  might  be  brought  forward  §(x  that 
pcnrposey  nmdd  he  to  tnToho  the  nhole  history  of  these  two 
renuHinUe  send  eacteasm  classes  of  roek,  and^  in  feet,  to  pro- 
duce a  treatise  utterly  incompatible  with  the  nature  of  this  com- 
munication) and  with  the  space  to  which  it  is  unavoidably 
lissiled.  Praetieid  geologists  wiU  be  «fc  no  loss  to  wxp^, 
fimn  tttir  own  knowledge,  whatever  is  waatingt  and  those  to 
whom  geological  investigation  is  yet  new,  or  who  have  suft'erecl 
tbmselves  to  be  diverted  from  the  study  of  nature  by  hypo- 


Digitized  by  Go 


44  Jh.UmCkiaoAonike 

iMeal  dogflMty  irill  tliu be dimted to 4» we  of  IheirMn 

faculties  in  obstrvmg  the  phenomena  which  they  may  witness, 
and  to  the  exertion  of  their  own  judgments  ia  roa^omug  ixooi 

Having-  thus  pointed  out  the  geological  resemblances  which 
exist  between  the  trap  rocks  and  graaite^  it  is  neceuary  to 
•drert  to  one  tmportant  point  of  dil&reiMey  on  irliidi  a  greater 
stme  has  been  hid  than  the  circumstances  appear  to  justify. 

It  has  been  remarked,  that  although  the  former  are  found 
to  lie  above  the  secondary  strata,  which  they  chiefly  accompany^ 
granite  ii  noTer  f^imd  in  the  same  manner  lying  on  the  primary. 
Henee  it  is  argaed»  that,'  even  if  the  igneeua  origin  of  trap  be 
admitted,  the  defect  of  this  important  feature  in  granitei  is  a 
sufficient  reason  to  refuse  to  it  a  similar  origin. 

There  are  many  coUatecal  circumstances^  however^  to  be  «oifc- 
sidered,  befine  the  jaatness  of  this  masonhig  oaa  be  admittML 
The  principal  of  these  rdates  to  the  waste  whidi  the  snrftoe 
of  the  earth  has  undergone ;  but,  on  this  subject,  I  need  not 
nepeat  that  which  is  already  familiar  to  geologists^  and  which 
eonsists  merelj  of  general  reasoning  derived  from  antilogies. 
If  kMleed  Ihe  instance  quoted  by  llr.  Von  Buch,  in  Norway, 
of  granite  incumbent  on  conchiferous  limestone,  and  the  similar 
fact  immediately  to  be  described  as  occurring  in  Sky,  be  ad* 
mttted  as  exansples  of  seal  gnmile,  the  doubt  in  qnestioii  ia 
imoved,  and  the  lact  of  the  sttperincnnd>eoce  of  that  rock  ia 
established. 

But  it  will  be  seen  hereafter*  that  no  advantage  is  taken  of 
ihese  examples,  as  they  axo  consadeiod  to  be  modificatioMi  of 
the  trap  fiunily.    The  term  tftanUe,  here  used  in  a  strictly 

geological  sense,  is  limited  tu  all  the  rocks  of  this  character 
which  aie  subjacent  to  the  primary  strata  only,  or,  when  both 
dassea  oocnr  together^  to  both.  The  Tains  whieh  prooead  firom 
it  also  penetrate  the  primary  strata  only,  and  not  the  secondary, 
and  thus  it  is  proved  to  be  of  a  elate  prior  to  the  deposition  of 
the  latter.  In  this  rigid  view,  therefore*  of  the  meaning  of 
the  term  granite,  if  erar  it  is  found  in  a  saperincumbent  form* 
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k  fkivst  He  on  the  primary  strata  alone,  and  not  oa  the  secondary, 
and  thus  also  it  might  Qxi&i  in  masses  iatermediate  between 
tkeae  two  duM  of  slntified  loeks*  We 
rafficiendy  aoqiunited  as  yet  with  tbe  maltttiiide  of 
tapptmnanoBB  to  pronounce  a  negative  on  this  subject ;  and  the 
diihculty  of  investigating  accurately  phenomena  of  a  much 
more  obfions  and  atmple  aaftm,  inll  teach  expeneaced  goo- 
logritta  to  veferre  iMx  opinonB  fespeelhi^  it  ftir  m  period  of 
greater  infefnaUoii* 

It  has  moreover  been  shewn  in  this  paper,  that  greenstone 
and  baeaity  or  rocks  identical  with  these  in  their  miaetal  cha- 
raetera,  occur  as  varietiee  of  the  moat  decided  giaaite ;  aad  it 
moat  deo  be  well  knem  to  all  obiettora,  that  tiie  lioiita  bo- 
tween  granite  and  some  of  the  porphyries  connected  witli  it, 
are  frequently  evanescent.  It  is  therefore  iar  irom  ''"fT^^frmhif 
tect  eome  of  the  eapctiaeiiMbct  iMMaea  of  thiae  aobilaMsea 
wlrfth  apB  ft>and  on  the  pihaary  strata,  ava  tiabf  oonnectod  with 
subjacent  granites,  and  are  modifications  of  that  rock,  not  of 
dwfte  of  the  more  lece&t  trap  faiaily* 

Having  thm  ttated  the  geologioa]  retenblanoe  whieh  eiriets 
between  gianite  aiul  the  trap  rocks,  and  having,  in  the  preceding 
part  of  this  paper,  pointed  out  the  identity  ia  mioierai  charaoler 
betweett  otttoia  faiicdes  of  giaiiile  and  othcM^  appeitanraip  to 
tiielataerfiinilf,  it  renaina  to  emmerato  eoaie  of  the  Meat 
remarkable  instances  in  which  the  trap  rocks  assume  tliosc 
characters  which  are  predominant^  and  have  been  esteemed 
QMontiaiy  in  giaalto* 

la  tfae  lilBad  of  Sky  thera  ia  fenad  «  body  of  primary  sMa, 
succeeded  by  a  tract  of  secondary  limestoue,  shale,  and  sand- 
stone. Tins  secondary  tract  iSy  thronghont  the  greater  part 
of  its  eirtN^  cofevid  by  as  iwiaiiiw  aiaaa  of  tiap  rooha,  the 
proofr  of  their  aapMBhaaw bit  position  bang  diqplaysd  wy 
distinctly  in  many  places.  Most  of  the  varieties  of  thisftmily 
which  are  as  yet  known,  and  one  which  exists  only  here  and 
iatheiieighbouiiiiglandof  AirdaoiDUir^^  this  space, 

and  the  fibob  of  theia  OM  eoanMtod  by  hiivic^^ 
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Amnwg  tbete  m  iomd  tktx  compound  of  £^(ipar  and  hom* 
Willi  oxeMt  of  die  Conner  iiiui6i«I,  to  wkidi  liba  terai 

Syefdte  has  been  applied,  and  to  which,  toother  with  the  analo- 
gous rocks  of  the  same  family*  iX  is  here  exciusiveiy  lunitecL  Oa 
«ie  Mie*  thk  niek  fmw  iaio  potphyiy  in  tbe  iwual  wanaerj 
fay  tha  Una  iti  liornblaidaci^y,  into  a  suipleroeky  wkkh 
IB  the  same  imperceptible  manner,  graduates  into  claygtma. 
But,  in  another  part,  quartz,  and  subsequently  quartz  and  mica 
both,  are  snperaddad  to  the  compound  of  hombleiide  and  fel- 
apar ;  and  thas  thm  ia  produiead  a  lock,  m  no  way  dtflMng 
from  many  varieties  of  ordinary  gramte,  and,  in  partiealar, 
^ongij  resembling  some  of  those  which  occur  in  Anan.  The 
aonaaaMAfil  tUajmMif^  at  ratlwr  aymita  of  afrasitic  dbar 
lai^My  wiAllMad^Qiaii^afdiiiavy  inp  ioclii,  ii  lach  iib  tin  ailwiil 
of  no  daiibt  respecting  its  id6atity  af  at^m ;  and  It  i«  nine* 
cessary  to  say  that  it  is  thus  proved,  even  if  more  distinct 
•ndoMa  of  tkataurcumstaaca  wasa  aot  accessibia^  to  ba  supec- 
inoamhciift  on  eanribifcroai  Iwnitp—.  Tha  iaateica  aliaady 
me&tioiied  as  detoribed  by  lir»  Vow-Bueh,  miMt  doubtlefla  be 
considered  as  of  tlie  same  kuKl ;  and  even  those  who  would 
4i4Uaiwia9  be  inclined  to  withhold  thair  assent  from  thia  'view  of 
jtaaataia,  wiUpiQiialilyiteoia  to  adapt  tliuooiialasm 
thantoadmitaf  agraaito  nova  faoeiiitlia&  tha  laHestaeoondarf 
strata,  or  of  one  which  occ  upies  that  superincumbent  position, 
lha  axistence  of  which  has  baeajrafiisad  to  thoM  who  aigaa  t« 
toaar  af  ita  igaaaoa  aogin, 
la  SML  Kilda,  thaia  k  Ibaad  a  naaa  of  trap,  eoBittti^ 

or  entirely  of  that  variety  which  I  have  called  ausit  rock, 
caanactod  with  a  syenitic  laekia  which  homhleade  and  fiakpar 
iMnt  Aa  .ahiof  iagndiMits^  hut  whidi  aiao  aoaiaiBa-  fMts. 
Jkkhooi^  BO  atfealiM  faefca  aia  Ibvad  » lUa  Utaid,  it  araiy 
be  concluded,  from  the  mineral  characters  of  these  rocks,  and 
naure  particularly  from  the  presMca  of  augU,  which  axiati  aa 
an  omaMial  aantitaflnk  aaly  in  trap 
wmkBy  AatSt  Kiyahdbiiigatolhafiuntly  of  trap,  and  not  to 

that  of  granite. 

Ia  thiaayaaitaoavitMfi  ara  af  fta^pnat  ooeamnee,  eonatimng 
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bolh  tVie  felspar  and  quartz  in  a  crystallized  state,  snd  very 
BMrij  resembling  ia  this  rMpect  many  oC  tke  gntiitM  of 
Bftnnachiffi  already  mentMNied*  m  Wl  as  tonie  <tf  tfaosa  wUdi 
ooour  in  Amu.  The  quartz,  in  partieuler,  is  feBMaW>le  Ibr 
beariog  tliose  characters  which  it  so  often  presents  in  granite^ 
tieuig  teowBt  Q^ai  cryiteUiaad  in  ita  xmM  ondkuay  fonit 
aa  aa  to  attaia  aa  iaeh  or  movt  in  htagS^  U  m  remarkable 
that  the  tame  cirenmataaee  occurs  in  the  quartz  belonging  to 
the  granite  of  Arran,  in  a  manner  so  enotJy 
apeoimens  are  ua/diatioguiahable. 

Amuooi^  the  vaiietiaa  af  in^  oaenma^m  Sky  ia  tend  a  com* 
p<mnd  of  hy|>mlhene  and  felspar  to  'wUch  I  ha^e  given  liie 
name  of  hypersthene  ro^  In  its  external  general  fornis,  the 
aapaat  of  thia  roek  ia  aiach  aa  to  be  andialiagiiiahable  from  thai 
of  gMHla*  like  thia»  it  ia  tead  ia  hnga  oomd  beda^  aooa* 
tones  divided  into  prknnahc  and  cuboidal  foraaa,  and  rialn^ 
into  those  sharp  and  permanent  peaked  summits,  which  are 
ao>  ofibaa  tAaragterialin  of  graailay  and  which  have  indeed  been 
daamai  pattdmr  to.  it.,  ikkboigb  iW  rnMal  ooanpoaition  «f 
hypeiethene  rock  ia  eatively  diffbrent  from  that  of  any  granite 
yet  known,  the  texture  is  the  same ;  and  it  is  further  highly 
IHHtky  joi-  xemaikt  that,  in  aome  places,  it  assumes  the  foliated 
tandaacy  cf  gnMia>  ton  a  paoaiiar  paaallal  diapoailion  of  tba 
cry s  tela  of  hypeaalfaena.  F^Hkerv  m  many  parts,  it  containa 
garnets,  disposed  in  the  sanu;  mamicr  as  they  often  aie  in 
graaU%  and.ot  the  character. 

Thai  the  oadiaary  gtaeaatowa  of  tha  trapteniy  ■imiitimm 
feaaadde  tboaet  aknilar  cawHiwnda  tend  in  gtanite,  by  aon« 
tammg  quartz,  IS  matter  of  such  general  iiotoricly  that  it  is  un- 
naoeaaary  to  ckacriba  the  azamplaaw  Nor  ia  mica  necesaaciJiy  ex- 
eWad.teaa  tfaaaa^  aiWMmgh'  H  miaat  be oaaaidaiOfl  aa  afare 
ingvadant*  Wkh  rcepect  to  dm  testoM  of  Am  loefc,  or  dm 
magnitude  and  disposition  of  the  integrant  minerals,  it  luuy  be 
obaeryad,  that  the  greeostoaaa  Jure  a  character  which  is  often 
poiteify  gcwtie,  dm  iciapar  and  hamMaiaia  bam^  dialfaMlly 
QiyalaUttad  cm  a  vary  ko^  aeala,  and  intMcfetinf  wUh  eaak 
other's  regnfar  forms.    Hie  neighbourhox)d  of  Kdinbur^  pro» 
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iii  tluit  neighbourhood  ulso,  arc  to  be  Touiid  masses  uf  ordinary 
greeustoiie  incumbent  on  the  most  recent  strata,  the  forms  of 
wincli  fo  perfectly  reeeaiUe  tlioae  d  pvune^  in  the  ptiiMatki 
diviitQA  of  the  parts  mod  the  iBbeequfliit  lomdiiig  of  the  tnglee> 
that  they  are  undistin^ishable  without  manual  examination. 
The  Corstorphine  Hills  contain  the  examples  of  this  latter  occur- 
rence,  w  the  locfce  near  the  Qiaeen'§-ieviy  do  thoae  of  the 
highfy  cryataUiiie  teitm* 

Having  thus  pointed  out,  in  a  general  manner,  the  resem* 
Uaoces  that  occtir  betareeiL  aome  of  the  rocks  vhich  bekiBg 
to  graMAe  .and  otiiets  wbUk  aie  neniliani  of  ^  tittp  fiuanlyt 
I  may  notice,  but  in  the  bneliMt  manner,  the  moat  cocapiencoa 
differences  which  exist  between  them.  Those  of  a, geological 
natttre  ha¥e  been  siiffiniiQntly  deaciibed  in  trefttiug  of  the  points 
of  rcaemhlapoe  ia  thia  ifiipact;jaa4  it  onty  nwim  to  aotioa 
aMNce  particiilarly  thoae  dHBMfeaoaa  in  the  mbatal  ooaapoaitioB 
and  chaiactei  which  have  nut  been  so  fully  stated  as  they 
deserve. 

In  re^MBt  to  the  miaml  ingvadiaHta,  the  tare  ailMtanoea^ 
Mapar  and  honhlande^  ooenr  abondantly  in  both,  dhriaia—  x 

but,  in  granite,  quartz  and  mica,  are  very  common  and  conspi- 
OKOus,  whereas,  in  the  rocka  of  the  trap  family,  they  aie  exr 
oaeomgtY  rare*  In  the  latter^  ooaapaot  foiapar  ia  ako  o  wmj 
common  mineral^  but  it  occnra  in  gffaaila  ranlj  and  in  anaii 
quantities,  apparently  rathti  as  an  accidental  tlian  an  essential 
substance.  Augit,  also,  and  hypersthene,  which  I  have  pointed 
out  a«ingiedientainaoBM»of  the  tiap  iocka,liaire  not  hitfaarlo 
bean  found  in  any  yarietiaa  of  gradlta 

With  regard  to  the  several  rocks  of  the  trap  family,  it  has 
been  a  principal  object  of  this  paper»  to  show  that  greenstone, 
baaalt^andeivenckyatQiia^oeoiinodaamiotieaof  It 
is  yet  meutmn^  as  baiMee  raaMiilrad,  nhetfaer  porphyry  may 

not  also,  in  some  cases,  be  a  member  of  the  granite  family ; 
but,  whether  it  he  so  or  not,  the  linits  between  the  two  are 
oAon  Toiy  ovagaeaoent  b  gmtei  howeter,  no  inatatteaa  faawo 
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yet  iMiiuwged  of  flvbstmeM  retembltiif^  cfinkstone ;  and  if  the 

amygdaloidal  sU  uctnrc  never  occurs  in  thai  rock,  that  circum- 
stance is  easily  explained  by  the  peculiar  conditions  necessary 
for  the  prodoction  of  that  cavenuras  stractitre  from  which  the 
amygdaloidal  Menu  to  arise.  That  a  large  proportioii,  at  least, 
of  the  amygdaloidui  nodules,  are  the  result  of  a  subsequent 
infiltration,  is  proved  by  circumstances  which  I  have  stated  ia 
other  plaooBy  but  into  the  details  of  which  I  cannot  here  enter* 
la  comparing,  finally,  the  mineralogical  differences  of  these 
two  classes  of  rock,  it  must  be  observed,  that  they  consist  more 
in  the  relative  proportions  of  the  several  varieties  in  each,  than 
in  the  diffiBrent  characters  of  those  members,  separately  con- 
sidered* in  granite,  the  well-known  componnds  to  which  this 
warn  h  generally  applied,  aboond  almost  to  the  exelnsion  of 
those  which  have  here  been  described,  and  that  resemble  the  • 
rooks  of  the  trap  £umly.  In  this  latter  division,  on  the  o<m- 
trary,  .greenstone,  basalt,  and  daystone,  are  among  the  pre* 
▼atbig  sabitniees ;  while  the  eompomids  diat  resemble  granite 
are  very  rare. 

But,  that  too  much  stress  may  not  be  laid  on  the  di&rences 
whioii  Imve  here  been  pointed  ont,  it  is  proper  to  remark,  that 
the  eeveial  members  of  I3ie  trap  femily,  dUGsr  as  much  among 

each  other,  as  the  whole,  collectively  taken,  ditiers  from  the 
rocks  that  rank  under  granite.  Even  in  comparing  the  individual 
members,  the  contrast  between  die  softest  claystone  and  the 
syenito  of  Sky,  or  between  that  simple  rock  and  die  nnmeroiis 

porphyries  which  ;ire  found  in  this  family,  is  as  great  as  that 
which  exists  between  the  same  substance  and  granite. 

It  ia  not  one  of  the  eljeets  of  diM  paper,  to  protract  diis  ex- 
amination of  the  analogies  and  difibrenoes  between  granite  and 
the  trap  rocks,  further.  To  enter  more  deeply  on  the  discus- 
noB,  wovld  require  a  spnee  exoeeding]  the  limits  assigned  for 
it;  siaee it wqnid be naeeasary,  asaong odier  matters,  topoint 
out  id]  the  circumstances  in  the  origni  of  both,  and  all  die 
probable  causes  which,  in  either,  might  have  produced  those 
appeneanoss  which  are  noiatdl  to  be  found,  or  exist  more 

Vol.  X.  £ 
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rarely  in  the  other.  It  is  sufticient  to  have  indicated  some  facts, 
iNliMfflo  mknoiRiy  wbich  add  ft  miatntlofinl  roMmblaiwe  to 
llioie  fomerly  ackmnrledged  to  eiiil  betimn  two  chwei  o£ 

rock  so  remote  in  origin,  and  to  haye  given  a  brief  sketeh  of 
the  other  circumstances  of  analogy  which  were  required  to 
illuBtiale  tbo  wsum  ot^ect  for  vyeh  ^mm  focts  tore  beeoi 
Israi^  fonraid.  Tlioee  who  m»f  henofter  exawiiie  tino 
question  as  a  matter  of  geological  theory,  and  as  connected 
with  the  causes  which  have  influenced  the  dispositions  and  the 
chaiacters  of  the  locke  that  oimtitttte  the  ^iuMe  poftkm  of  the 
euthy  will  iSbm  be  jftuniiiied  villi  additional  ft^ftom  wlneb 
to  reason. 

But  if,  in  the  present  state  of  geological  science,  the  collection 
of  £M:ta  18  neeeesary,  it  is  not  the  less  incumbeat  on  the  obewver^ 
to  reAeci  on  tlie  maia  olijeet  to  whidh  all  aoeh  Iheti  are  dee- 
lined,  and  to  Inep  steadily  in  hie  Tiew  the  great  purpoaea  of  all 
such  investigations,  namely,  the  establishment  of  analogries, 
and  the  discovery  of  those  causes,  a  knowledge  of  wbich  ia  no 
lees  aaeful  as  a  guide  to  oar  inqoiriea^  aad  as  ftmiiag  aa  i»- 
difpeosable  part  of  the  sdeace,  tiianU  i«  an  iimiiolbie  desire 

in  all  inquiring  miiids.  In  concludino^  this  commuoication, 
therefiorey  I  shall,  in  the  briefest  possible  maimer  suggest  those 
fflaaowsgs  whieh  the  &cts  in  qaestian  appast  to  indioate. 

The  arguments  by  wliieli  the  igneoas  origin  of  tlio  tnp  rocks 
is  suppoited,  are  so  well  known  that  they  do  not  require  to 
be  repeated ;  were  it  even  one  of  the  olivets  of  this  paper  to 
enter  on  ^  general  maiits  of  this  fosation.  That  dodkna  in 
now  indeed  so  nnrrafsally  feoeifed  among  all  diose  who  have 
shaken  off  the  bondage  of  authority,  and  who  have  both  the 
capacity  and  the  inclination  to  observe  aad  to  reason  lor  thm^ 
arivesi  idmt  it  may  be  oonaidsred  as.  aslahlisliad  Bnt  the 
phenonMna  displayed  by  granite,  aMbengh,  ntlAnoateesential 
points,  resembling  those  which  occur  in  the  trap  family,  have 
as  yet  failed  to  produce  the  same  general  conviction  with  ingnid 
to  tiie  igneona  oiigin  of  that  loek.  loto  the  aiganesiln  of  n 
gadogical  natme  bj  whidb  tUa  dootrine  may  be  supp(»rtad»  I 
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tfaaUnoilMte  enter:  it i»  svfficieni that  the  cfaieC  pomU  have 
.heeii  iadkafted  m  a  preceding  part  of  tfak  paper.   Tim***^  the 

pieeent  remarks  to  deductions  from  the  corresponding  mineral 
characters  of  trap  and  granite^  which  have  here  been  pointed 
out,  the  following  conoluMont  appear  justifiable. 

It  is  fimnd  that  many  important  points  of  resemblance  occur 
between  the  mineral  composition,  the  texture,  and  ^e  general 
structure  and  disposition,  of  many  rocits  in  the  trap  faiiuiy  and 
others  in  the  family  oi  granite.  More  particularly^  it  has  been 
pointed  out,  that»  among  the  fiirmer^  there  occurs  a  compound 
in  no  -way  difiering  from  one  of  the  most  abundant  Tarieties  of 
the  latter.  As  the  trap  rocks  are  admitted  to  be  of  igneous 
origin,  it  may  be  inferred  that  the  same  cause  which  has  pro- 
duced the  granitic  variety  of  this  diTision,  has  also  operated  in 
ihe  production  oi  the  correiqpondmg  substance  in  the  fiunily  of 
granite.  Agrain,  it  has  been  shown  that  in  <ji  auite  there  occur 
varieties,  m  no  way  ditieriug  irom  some  of  the  prevaiUng  rocks 
in  the  trap  family*  Thus  the  analogy  between  the  two  is  still 
more  closely  drawn,  and  thus  also  it  may  be  inferred,  that  if 
in  the  latter,  these  rocks  must  be  attributed  to  an  igneous 
ongiu,  in  granite  also  they  have  originated  from  the  same 
canao.  And  if,  in  thia  rock»  it  be  admitted  that  any  of  the 
vamties  have  an  igneous  oiigtUy  it  is  not  easy  to  see  on  what 
ground  it  can  be  denied  to  the  remainder. 

To  complete  this  analogy,  it  would  have  been  necessary  to 
OMiaiie,  to  what  circmnstanoes  it  is  owing  that  the  compound^ 
wydi  ts  among  the  most  rare  in  fiunily  of  tn^,  is  the 
most  abundant  in  that  of  granite ;  and  that,  On  the  other  hand, 
some  of  the  most  rare  varieties  of  granite  are  abundant  in  the 
trap  £uaily*  But  this  inqniry  is  too  speculative  for  the  pur-  - 
posea  of  the  pment  paper,  and  of  too  discursive  a  nature  to 
be  admis^le  widtm  the  limits  to  whidi  it  is  restricted.  Hioee 
geologists  who  have  turned  tlieir  attention  to  this  subject,  will 
find  no  difficulty  in  parsuing  that  train  of  reasoning  which  the 
autfior  of  the  present  communication  thus  leaves  in  their  bands. 

June,  1820. 

EH  ' 
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Abt.  V.  On  Me  Emploj^ment  of  Common  Salt  for  the 
Furpom  tf  Hortkmhmt.  Bg  Samubl  Pabkeb,  F.L*S., 

(Tliw  EiMjy  flxliaotoil  from  the  Uorticiiltiinl  Hemoim'cf  EdiDbwi^y  w«f 
lewarded  by  the  Priie  Medal  of  the  Gftledoauii  HorCicnltoial  8oeiet|r 

As  a  leieiice,  Hortieidiure  is  comparatively  but  of  a  modem 
date.  It  was  unknown  both  in  Gieece  and  in  ancient  Rome ; 

for  in  all  the  accounts  which  we  have  of  the  baths,  the 
grottos,  and  the  aqueducts,  whicL  were  considered  so  orna- 
mental to  their  cities,  there  is^  I  believe,  nothing  described 
which  conveys  any  idea  whatever  of  ow  modem  gardens.  The 
Britons^  like  the  Romans  and  the  ancient  Germans,  made  use 
of  herbs  and  fruits  ;  but,  according  to  Strabo,  they  were  such  as 
grew  in  the  fields  and  woods,  without  cultivation.  Indeed  it 
has  often  been  questioned,  whether  the  hanging-gardens  of 
Babylon,  of  which  so  much  has  been  said,  were  not  more  for  the 
display  of  an  or!L;inal  kind  of  aichitecture,  or  for  the  ostentatious 
exhibition  of  ornamental  and  expensive  sculptures,  and  enor- 
nous  idob  of  gold  and  silver^  than  for  any  purposes  of  real 
utility. 

Even  111  the  Augustan  age,  when  the  wines  of  Italy  wer*^  in 
general  estimation,  little  was  known  of  the  true  method  of  culti- 
Tating  the  Yine,  as  appears  from  a  story  which  is  recorded  by 
Pliny,  He  relates  that  a  celebrated  grammarian,  who  lived  in 
the  reign  of  Tiberius*,  bought  a  vmeyard,  winch  had  been  so  much 
neglected  by  its  former  owner,  that  it  had  become  almost  barren ; 
and  that  when,  by  care  and  attention,  he  had  rendered  it  Iruit- 
ftd,  his  neighbours,  who  had  no  idea  that  trees  csould  be  so  im- 


*  la  a  eeatafjr  or  two  after  this  period,  itis  piebable  that  the  Bamam 

had  acquired  more  knowledge  of  flie  aMnajfement  of  vineyards ;  fcx  wa 
read  that,  about  A.  D.  278,  the  tetHers  in  Britain,  finding  that  some 
parts  of  the  island  were  not  unfit  for  vineyards,  obtained  permission  from 
the  Erapeior  Fniraa  to  plant  viats  hm,  sad  mke  wise  ikwn  their 
produce. 
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-^tfrnd  by  ealtiTatkm,  and  whoie  Tineyuds  had  always  been 

much  less  prodnetive,  propagated  a  story  that  he  had  procured 
such  uausual  crops  by  the  arts  of  magic  and  sorcery*. 

It  likewise  ^pcars  from  a  variety  of  testimony,  that  the 
andents  were  equally  ignonmt  of  the  methods  of  reanng  shrabt, 
herhs,  and  plants.  Such  of  these  as  were  coltiyated,  were  pre- 
served merely  for  the  purposes  of  mediciue ;  and  though  the 
medical  professors  had  this  stimulus,  their  knowledge  of  ym- 
rieties  seems  to  have  been  very  limited.  Theophrastnsy  a  writer 
of  gieat  credit,  who  caiefblly  collected  plants  as  well  as  mmerals, 
and  who  collected  not  only  those  of  Greece,  but  travelled  in 
Egypt,  Ethiopia,  and  Arabia,  for  the  improvement  of  science^ 
was  able  to  obtain  only  600  species^  M.  Rollin,  however, 
tells  US,  that  when,  by  order  of  Pope  Nicholas  V.  in  the 
middle  of  the  15th  century,  a  translation  of  the  work  of  Theo- 
phrastus  was  printed,  tlie  physicians  of  tliat  day,  perhaps  the 
only  class  of  men  who  attended  to  the  orders  of  plants,  were  so 
dissatisfied  with  the  narrow  limits  of  botanical  knowledge,  thai 
resolutions  were  taken  to  g(j  in  quest  of  it  to  the  very  places 
whence  Theophrastus  and  oxliers  of  the  ancients  had  written. 
He  adds,  that  in  consequence  of  these  decisions,  voyages  were 
made  to  tiie  islands  of  the  Archipelago,  to  Palestine,  to  Arabia, 
and  to  Egypt ;  and  these  expeditions  were  attended  with  so 
much  success,  that  in  the  beginning  of  the  iOlh  century,  tlie 
learned  were  in  possession  of  the  description,  not  of  600  only, 
but  of  more  than  6,000  plants,  with  engraved  figures  of  eachf. 

It  seems,  however,  that  Botany  did  not  obtain  much  of  the 
appearance  of  a  science  until  the  beginumg  of  the  last  century, 
when  Louis  XIV.  with  the  munificence  becoming  a  great  prince, 
commissioned  Mons.  Toumefort  to  make  a  botanical  excur- 
sion through  many  of  the  provinces  of  Asia  and  Africa,  to 
collect  plants,  and  to  make  observations  upon  natural  his- 
tory in  general.  This  great  man  received  the  king's  order  in 
the  year  1700,  and  although  he  was  driven  home  in  1702,  by 
the  fear  of  the  plague  which  then  raged  in  Egypt,  he  bfou|^l 

•  Plirnj,  lib.  xiv.  c,  3. 

t  Hutory  qf  ihi  ArU  and  Sckme$  «f  IA<  AmlaU»,  voL  iii. 
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hone  10  miiiy  new  plants,  tbtt  he  ooold  eMUMtite  1,965  duK 

tinct  species,  without  including  anj  of  those  which  he  liad  col- 
kcted  in  his  former  travels. 

The  learned  liinraghoat  Europe  weie  proud  oltfaM  tdum* 
mentSy  and  Tomrnefoit  was  eosndered  to  be  one  of  the  grastaet 

ornaments  of  France.  la  England,  however,  we  had  the  exccd- 
leat  and  eminent  John  Ray,  a  man  whom  we  had  equal  reason  to 
Tdiie  and  admue,  nidio  indeed  radier  preceded  Tovmefort,  and 
was  eqaaHy  aemdnone  in  hu  endeavours  to  promote  tbe  knoww 
ledge  of  plants.  In  consequence  of  the  exertions  of  this  ^reat 
man,  and  of  the  methodical  arrangements  which  he  had  formed 
of  the  vegetable  kingdom,  together  with  the  snbseqaenl  iaboora 
of  Boeriiaare,  Linnms,  Hudson,  and  others,  botany,  about  the 
middle  of  the  last  century,  assumed  a  distinguished  rank 
among  the  sciences  of  Europe. 

Sach  are  the  fruits  of  industry,  when  directed  by  taste  and 
by  the  energies  of  an  enlarged  mind;  bat  the  discovery  and 
arrangement  of  new  plants  were  not  the  only  benefits  thai 
were  achieved  by  the  exertions  of  a  succession  of  great  men, 
all  directed  to  the  attainment  of  one  important  okject;  for 
with  the  knowledge  of  plants,  the  want  of  gardens  increaied^ 
and  as  these  became  more  common,  the  pofalic  gradnallyac- 
quired  a  taste  for  ])lanting,  until  the  desire  of  possessiag  a 
garden  became  general  throughout  Europe. 

The  changes  whidi  this  produced  in  society  were  many  and 
important;  and,  I  have  no  dovbi  diat,  a  person  now  tracveliing 
through  Europe,  and  making  this  one  of  the  objects  of  his  in- 
quury,  would  find  the  character  of  each  people  more  or  less 
thvonrable,  according  to  the  degree  in  which  atasia  for  gardeiH 
ing  prevails  among  them.    Were  I  asked  to  ennmefata  the 

•  I  am  aware  that  there  were  gardens  in  Great  Britain  before  Uie  Nor- 
man Conqnest,  belnn2;-ing'  to  the  monks,  hut  the  inliabitants  ill  general  had 
not  this  useful  luxury.  There  were  also  hirge  vineyards  here  in  the  12th 
century.  William  of  Malmesbury  saj  s,  that  the  grapes  produced  in  the 
vale  of  CJlouccster  were  of  the  sweetest  taste,  and  made  most  excellent 
wines,  but  these  were  likewise  the  property  ol'  the  great  barons,  the  inenks, 
and  abbots  :  for  the  genernl  inhabitants  ui  th(  eountry  participated  neititew 
ioUm  cndit  nor  profit  which  wm  attached  to  tboM  cgtahlialimfntft 


Digitized  by 


gradually  taken  place  during  the  last  two  or  three  centuries,  I 
should  most  certainly  place  the  introduction  of  gardeniug  oe^ 

aatantl  tndmey  to  lote  tlw  dMffacter  of  iIm  BMMkfcnekMUis 

it  attaches  a  nui  to  home,  and  dofibles  the  value  of  his  habita- 
tion ;  and  whenever  its  cultivation  is  engaged  in  with  ardour^ 
it  not  only  affords  an  inaooent  means  of  occt^^ing  Itim  hem, 
btiithaoakotheimpoiteiit  oftet  of  divwrtiBg  tliB  «ttn«m 
Iron  all  low  and  iwirof^y  piunnttta. 

Bufibu,  tlic  celebrated  French  naturalist,  was  so  fciiaiuoured 
of  his  garden,  tiiat  he  exected  a  pavilion  withia  it^ia  which  he 
Mdd  ttiidy  vtth  oomoMBOCu  Thora  he  wnUj  fednd  «l 
§m  o^doA  m  the  mwinf  » and  wao  iSbm  tnoocwmihie.  Prineo 
Henry  of  Prussia  named  this  sylvan  retreat  the  '*  cradle  of 
natural  history."  The  UiHStrious  Lord  Bacon  has  pronounced 
giiAiBiB^<ti>  ho  tho  poftil  of  hnmii  plooonoty  cod  kiooi^ 
Mt  mfroilinwt  to  tho  •pvU  of  mmkT 

Hie  disseminatiun  ut'  a  taste  Ibr  Lrardening^  is,  in  my  opinion, 
one  of  the  most  valuable  effects  of  the  establishment  of  all  hof-  - 
ticoltandaocMliM;  aad  I  hofo  no  doiihl  bml  thot»  iaihit  my» 
tibo  OolodoM&  Hoftieidtenl  Socioty  will  he  found  to  hooou- 
nently  useful.  While  addressing  the  members  of  this  respect- 
aUe  association^  i  hope  1  may  be  allowed  to  say,  lit  at  I  feel 
pmnd  of  hmnf  bMn  oaioUod  among  those  whoso  oiiorts 
ttnd not  only  tote  improfomont  of  nilwiai hiiloiy»  lukinuil 
eeoBony,  but  also  to  the  promotion  of  moral  habita  and  pro- 
pensities. Penetrated  with  these  feelings,  i  shall  greatly  re- 
joiea  if  tiie  ftUovuig  obaaraliona  and  ooUaction  of  iacte,  upon 
a  fafejact  in  nhkh  tho  puhUoioeni  noirto  tiko  coniidciinhio 
interest,  should  in  any  degree  exdta  a  general  detifO  in  olhm 
to  further  the  important  objects  of  the  Society. 

The  fohjeet  which  I  have  now  chosen  for  discussion  and 
investigation,  is  the  application  of  Ckmmim  Sait  la  ih^purpam 
of  Horticulture,  the  several  branches  of  which  1  propoee  to  con- 
sider in  the  foiiowiug  order : 

Isl.  That  oonunon  salt,  when  applied  in  due  proporUon^ 
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U4      aftel  of  pmootiBf  tlie  boaU  and  growth  of  vcfe- 

2dly.  That  it  has  the  property  of  rendering  IVuit  trees  and 
mmkmt  fkmtB  vafitte  tbe  Ibodor  the  IwibitoliQa  #f  iraraM 

3dly.  That  common  salt  of  the  nost  «IRoMsiom  mI>> 

stances  that  can  be  employed  in  a  garden  for  the  destruction 
cfwofiiMi  andiiMieett;  and 

4thly.  That  mamoo  salt  may,  wiiih  material  advanlagey  be 

likewise  used  for  the  destruction  of  weeds,  or  odier  noBOM 

vegetables. 

Under  tbe  first  division  of  our  subjacti  it  is  to  be  observedy 
tiwt  the  cakbiated  Dr«  Darwin,  when  treating  of  ananon  salt 
as  a  mamiTe  fbr  land,  asewts,  tfiattliis  sabstanoe  ^<  is  a  stimahia 

wiucli  excites  the  vegetable  absorbent  vessels  into  greater 
aotion  than  asaal,  and  that  in  a  certain  quantity,  it  increases 
their  growth,  by  enabUii^  them  to  take  up  more  naaiisluMntiii 
a  given  time ;  and  oonsaqweattly,  to  petlbrm  their  eifenlalkmaand 
secretions  with  greater  energy."  Sir  Humphry  Davy,  iioin  wiiat 
he  eays  m  hn  AsfnotOimnd  dmrntr^y  seems,  on  the  other  hand, 
to  thuk  it  also  prebable,  ^  thai  common  salt  aels  as  a  fluumre, 
by  entering  into  the  composition  of  the  plants,  somewhat  in  tiie 
same  manner  as  gypsum,  phosphate  of  lime,  and  tlie  alkalies.'* 

These  epinioiw  wiU  be  thonghl  to  have  great  weight;  bot  aa 
few  persons,  oonparattvely  speaking,  will  be  able  to  confim 
them  by  their  own  expericnee,  in  eonseqiieiiee  of  tbe  very  limited 
attention  that  has  hitherto  been  bestowed  on  the  use  of  salt  in 
horticulture,  the  more  useful  way,  perhaps,  of  treating,  this  sub- 
ject, will  be  to  lay  before  the  Society  the  evidence  of  those  pitt»* 
tical  men,  who  have  ahvady  pobltsbed  the  resahs  of  diehr  esa- 
periments,  and  then  to  draw  such  conclusions  as  their  commu- 
nications may  seem  to  justif/. 

Dr.  Bcownrigg,  who,  m  the  year  1748,  pabUshed  a  Taluabte 
woik  (hkihBA*f  of  making  Cmmmm  Sdt,*^  makes  the  follow* 
iiig  statement : 

^<  Salt,"  says  he,  eontribntes  greatly  to  fructify  the  earth, 
and  whan  properly  ased  as  a  manure,  afibtda  ample  nMiiak^ 
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merttoeqgn  md  other  fitgrttMci,  — d  VMidM  khigdcMMf  fieb 

ttnAlKlile,  wliere  H  happens  to  abouad  in  the  soil.**   p.  158. 

Mr.  l^oUingshead,  a  gentlemaD  of  considerable  fortune,  who 
lesided  vmx,  Cbor^f  in  lin  wililw,  aad  wfmx  wumf  ymn  m 
m^oDg  caipeinMBti  <a  tl»  appifcatkn  ^  tomtnmmh  mm 
MMve,  aad  who  idto  laade  powviful  efforts  to  obtain  a  repeal 
of  the  salt  laws,  published  a  few  years  betbre  his  deatli,  a  very 
iBterestiDg  pamphlet  on  tlie  Mbped.  ia  tbb  wock,  to  wkmk  I 
im  gmciy  mdtblid  fcr  nmeh  mM  iufantw,  lie  mIMi, 
tlMl  when  foal  Mk  w«s  pemttted  to  tlie  fanners  duty-ft«o, 
a  person  near  Middlewich  in  Chesliire  treQched  his  garden  in 
autumn,  mixing  with  the  aoil  a  quantity  of  iionl  eaftt*  The 

*  ioUowing  Vfomg^  H  tvaa  dog  or  dalted  in  tho  wnl  melkoti. 
Mid  plnMed  Willi  iMMetoes.  Tho  crop  prodveed  -tbeioAooi 
was  such  as  far  exceeded  hib  most  sanguine  expectations. 
Twenty  of  tbe  potaioe*  wece  piodaGod,  whieb  ma%htd  mstf 

Strera]  odier  i«0mmm  to  Oie  benetel  eftctt  of  nwnn 

sail  in  the  culture  of  the  potato  mi^ht  be  produced,  but  I  re- 
collect none  so  deciaive  as  that  of  the  lUverend  Dr,  Cartwrigbt» 
vbkh  k  p«bU«bed  in  Ao  fevftb  vohuM  of  Ike  Cammmmiaim 
ie  Uie  Bmml  of  A  yrimHur^. 

Having  previously  prepared  a  piece  of  land  tor  the  experi- 
ments, on  the  14th  of  April  1804,  a  portion  of  the  iand  was 
laid  ia  beds  of  one  yard  vide  and  forty  ywrdf  Umgt  tvmtj- 
ftwofwludi  wmsHttoiodtBdiffiBreiitwsy^  ooo  of  llie  bade 
had  uo  iiumure,  and  Idlten  of  the  beds  had  salt  put  upon  them, 
in  the  proportion  of  a  quarter  of  a  peck  to  each  bed.  On  the 
aaase  day  the  wbole  was  planted  with  potatoes,  a  aiBf^  row  in 
aeeb  bed  i  and  tet  tbe  experimeiit  nufht  be  oondwtsd  widi 
all  possible  accuracy,  the  same  sets  were  plaulcd  ui  each  bed. 
On  the  21  St  of  September,  the  potatoes  were  taken  up,  and 
tbt  prodaee  of  eMh  tow  wee  aeeafaiely  aaoartalMed ;  firon 
iHiich  it  ttppearod>  tfMit  in  ofory  iMtanee  exoeptiog  one,  wim 
the  salt  was  used,  the  crop  was  found  to  be  superior ;  so  that, 
of  ten  different  manures^  most  ot  winch  aie  of  known  and  ac- 
luowkdged  effioocy»  Mil  protod  eiqpenor  lo  tbem  aU,  one  only 
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emplMi* Mft»  duMidkis'  gfftvM;  and  tfaat  btd  ia  iMi  mH 
and  ioot  ipcte  eaibined,  prodnoedof  attodMiiy  Iks  tol<»r^. 

I3ut  the  most,  sin^xiilar  circuuibLance,  and  thai  -which  has  in- 
duced me  to  submit  the  relatkMi  of  this  experiment  to  tlie 
Socw^t  tbit  wlwie  Mit  was  used*  wMher  by  itMsif  or  m 
ifhaalkwiy  the  ipoli  were  mSmdf  free  fioai  the  mUmmm 
to  which  potatoes  are  often  liable,  and  from  which  none  of  the 
other  beds  were  altogether  exempt,  although  there  were  in  the 
sWfB  field  .nearly  fatty  beds  of  ^otatoef»  baaidea.thoie  fibiob 
waM  plantiwi  for  tlb#  sake  of  ifaaaa  o^pi^wwiw^^- 

In  the  culture  of  the  turnip,  salt  is  also  very  efficacious.  In 
the  twentynieventh  volume  of  the  Annals  of  AgricuUwm  U  a 
pipar  eomamiiealed  by  Daviaa  Giddy » £aq^  Piaaidefit  of  tba 
Pauanoe  Agrienhsfal  Society^  wbteli  ooalam  an  aooooBt  of 
some  very  important  experiments  on  this  subject.  At  Michael* 
maa  1790,  Mr.  Sickler,  a  member  of  the  Society,  entered  upon 
ao  aata(e»  so  mnch  impoveiiahed  by  the  fimner  tenauty  aa 
aoamly  loioliiiiitibaTahiaof  tbaaced*  Inlba  ^fingpof  1791, 
Mr.  Skkier  prepared  two  for  turnips,  wbieh  bad  borne 
seven  crops  of  oaU  ui  succession.  The  last  crop  did  not  pro- 
duce nine  bushels  on  an  acre.  In  the  first  week  of  April,  the 
eaitbiioia  the  ditdias  was  carried  into  tbeflald,  and  laid  in  loitr 
pilea ;  eaobreoiiTod  three  carfc-loada  of  sea-ahell  sand,  and  five 
bushels  of  salt.  The  earth  from  another  ditch,  chicHy  consisting 
of  the  decayed  soil,  which  had  been  taken  the  ground  ia 
fimaartiUagey  was  placed  in  duree  moio  piles^  and  eadi  of  these 
raesned  also  three  cartloads  of  sand»  bttt  no  saltt  on  aoeonai  of 
the  appaieiit  richness  of  the  earth.  Half  the  field  was  manured 
with  the  four  first  piles ;  but  the  three  last  not  being  sufficient 
fo  the  other  half,  what  remained  without  msavm  was  sown 
widi  sak,  at  the  rate  of  ten  bnshels  to  an  am. 

That  part  of  the  field  where  salt  had  been  used,  either  mixed 
with,  earth  or  alone,  produced  about  half  a  ci:^>  of  t^yp'pPj  but 
dteocop  totally  £siled  where  thm  was  no  salt* 

In  l7Ql2f  three  aerea,  whieh  in  1791  had  bocne  a  orapof 
wheal,  not  exceeding  twelve  bushels  on  an  acre,  were  ploughed 
belore  Chiisimas,  and  brou^  into  fine  tilth  by  nudsummei  Ibi- 
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lowing.   Om  €adh  tfcro  w>  wwwb  Iwculy  buriiBitof  i>it>6rtM|it» 

ing  that  two  ridges  towards  the  middle  of  the  fieldwere  purport  ly 
left  without  aiij  salt ;  on  these  two  ridges  the  turnips  totally 
fittled^  but  the  lemelnder  of  the  Md  mmtycil  epknliftd  enofw 

In  Vf^Bf  fifot  torae  of  hnd^  oQBi|ileldy  woni  evt  \rf  WHOd&h 
sive  tillage,  were  ploughed  bclbre  Christmas  ;  three  acres  were 
sown  with  salt,  at  the  rate  of  twenty-five  bushelSy  aii4  the  le* 
menuDg  mm  wWb  eightaen  bnaheto^  withoiit  «»j  odifir  mmsm^ 
The  crop  -was  in  general  a  good  one,  b«t  visibly  beet  ^vheve  tibe 
greatest  quantity  of  salt  had  been  used.  Since  that  time,  crops 
of  turnips  have  been  raised^  with  ecpial  ^uccess»  by  the  use  of 
salt;  and  in  die  eevem  winter  of  1794-6,  it  obecmd  that 
thaee  tnnnpe  were  madi  leee  ti^mred  by  the  ftoet,  tfaaa  olfaen 
similarly  treated  and  cultivated  in  the  common  way.  The 
writer  of  the  account  suggests,  that  if  turnips  are  less  injured 
by  firoet  when  they  are  aamured  with  ea^  than  when  they  are 
cnhiyated  m  thetteaal  MBner,  It  nmt  Indieate  an  eatnMiidMiary 
degree  of  health  and  vigour  in  the  plant ;  but  a  single  observa- 
tion is  insu&cient  to  establish  such  a  fact 

The  free  nee  of  aaH,  in  the  oaltnre  of  the  caabot,  hae  alao 
been  foond  ^fery  elBcacioiie.  The  eflhet  of  enbttging  the  growth 
and  oonaeqiieiitly  increitstng  the  crop  of  all  eeiinlent  regetahleS) 
has  long  been  known  to  all  the  gardeners  in  America.  Sir 
iohn  Sinclair  likewise  informs  us,  that  drilled  carrots  grow  weUin 
aealttedbedytheealtbttn^laid  under  the  eniftce,  hi  the  eeatva 
of  ^  intervak  between  die  rows,  and  tteooM  diftMoefroai 
the  roots,  m  such  uiauiier,  that  it  may  be  dissolved  before  the 
hhree  of  the  roots  meet  it   See  Hutbatukff  qf  Scotkmd,  second 

edMon,      ii.9  AppendOt  P- 
Some  years  ago.  Baton  Hnmboldt  diacofered  that  n  weak 

solution  of  auy  of  the  oxyniuriatic  salts  has  the  property  of 

accelerating  and  increasing  the  growth  of  vegetables.  This 

effMst  tt  probaUy  owing  to  tiie  arenmatBooe  of  the  oKynviatee 

bebg  oonverted  by  expoenre  to  ^  air  mtooonmon  mndatoa. 

It  might,  however^  be  within  the  bcope  of  your  Society's  plan 
and  intentions  to  oiler  premiums  to  such  gardeners  as  would 
wilhi^  nahe  ibither  ezperiMnta  on  Ueachera'  tesidanni,  an 
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MtiebiriMi  wKfhmhtA  for  little  or  noliiiBg,  and  whidi,  tf 

always  contained  in  it,  would  doubtless  prove  a  very  powerful 
and  beaaficiftl  maoure. 

A  gaidaiiir  of  eOBsidsnUeisdiebnty  at  CSiorl^  in  lancaalure, 
of  ^ho  MUBO  of  Booky  bmmLo  mo  of  cobibhmi  tdt  tn  Us  oxten* 

give  gardens  for  upwards  of  thiily  years,  especiaHy  upon  his 
OKioHft,  and  he  found  that  the  application  of  this  salt  very  far 
swpasMd  lhal  of  all  olftMr  manofes.  Ho  aoror  took  amy  care 
to  asceiiani  tho  oxact  qvantity  of  salt  which  he  omployed ; 
brrt  when  he  was  questioned  as  to  this  point,  he  said,  that  he 
thought  he  was  accustomed  to  use  it  in  the  proportion  of  about 
sfartieeiihoshelsto  aaacfoofland.  His  practice  was  to  sow  Ao 
sahimiiiodiatsiy  after  ho  had  oofored  in  the  seed,  a  point  which 
should  always  be  attended  to,  because  it  has  been  found,  that, 
if  the  salt  be  sown  after  the  plants  show  themselves  above 
grotmd,  the  whole  evop  will  inovitably  be  destfoyed.  On  the 
eoBtnuy,  if  a  nodesate  qoaality  of  salt  be  sown  upon  the  knMi 
as  soon  as  the  onioB  seed  is  deposited  in  the  ground,  say 
about  six  pounds  to  one  square  perch  of  land,  or  four  ounces 
to  a  sqaaie  yaid,  the  residt  will  not  fail  to  he  striking  and  ad- 
▼anti^eovSo 

The  general  ftiikire  of  the  onioBS  hist  year  has  been  much 
spoken  of,  but  I  do  not  hear  of  a  single  gardener  that  employed 
salt  who  had  not  a  very  abondant  crop.  As  a  corroboration  of 
thn,  I  may  lefer  to  dm  letter  of  Mr.  WOHaaa  Morton  of  Biel^ 
wMeh  was  read  to  our  Soeioty  on  Ae  8th  of  September  last,  and 
which  states  the  benefits  he  had  derived  from  the  use  of  brine, 
made  by  the  solution  of  common  salt  in  water,  and  which  he 
had  applied  to  his  bods  of  duons^  shallots^  and  odier  roots. 
I  shall,  however,  haife  occasion,  bsibve  I  oonchide  tfiis  addfoss^ 
again  to  refer  to  Mi .  Morton's  letter. 

Seeing  that  common  salt  produces  such  striking  effects  in  the 
caltue  of  potatoosy  tnznips,  eanots»  onions^  shallots,  I 
cannot  help  beiiq^  sntprisod  that  it  has  not  been  bronght  »to 
general  use  long  since,  especially  as  I  observe,  that  more  than 
200  years  ago,  the  iiOf  d  Chancelior  Bacon,  in  the  most  unequi- 
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▼oeal  manner;  recammendAd  ito  employment  in  the  practice  ai 
hottieidtaae.  Hm  wocds  am  Oase:  SmmI  iMfte,  Mck  aa 
vadiakybeet^rae,  fMimyroyal,  UlnbMtlieii^  aalt 
water;  and  I  advise  the  extension  of  this  trial  to  some  other 
herbs,  especially  those  which  are  strong,  such  as  mustaurd, 
ndut,  aad  tha  UkM^f^^Lord  Bmrnt*^ Nm^mmL  JEHmrp*  ImmiL, 
Womvar,  nam  fKooaed  to  tba  eanridftatirw  of  tha  aAet  of  Mlt 
in  the  cultivation  of  fruits. 

The  action  of  omunon  salt  upon  FRuiT-TREaa^  when  judi- 
ciOiiaiy  a|q[»Uod»  ia  aqaalLy  baoaficial.  In  cidar  oowHriaa  k 
hm  baan  praetioa  on  aoaie  eitateay  wbtm  fSbrn  owaaia  kava 
been- ambitious  to  have  fine  orchards,  to  dig  a  small  trench  a 
few  yards  distant  from  each  apple-tree^  and  to  put  within  it  a 
imall  qaanli^  of  salt^  whiafa,  by  meaiia  of  tha  laia,  baooBwa 
diaaolvBd^  and  is  gradaally  coorafMl  to  Iha  rooto  of  tba  tvaaa* 
This  practice  is  said  to  increase  the  quantity  of  the  fruit,  and 
to  preserve  the  trees  in  the  utmost  health  and  vigour, 

Mr*  UoUingshead,  wbom  I  bava  batoa  Mttrtiopad^  and  vbQ 
itndiad  this  tnbfeot  for  many  yaara^  mmoIcs^  tiiat  ^'Hmm 
fanners  who  f esida  near  eea-shora,  might  deme  eonsidir- 
able  advantage  from  watering  ilieir  grounds  witii  sea-water,  or 
sowing  them  with  sand  from  the  beach,  below  high  water-mark, 
dwinip  tbaapring  and  autumn,  aa  tba  partkiaaof  ■aheontamad 
diaiam  woald  be  a  graat  baaofit.  Fmit-treae,*'  says  ba,  and 
the  hop  plant  should  also  be  spiiakkd  vvith  sea-water,  or  have 
salt  or  sea-sand  laid  about  them  at  aome  distance  from  their 
itemt.  Tba  eattoft'trae  and  MgaMaOy  in  tba  W«ti  IndaM» 
wnald  alio  dame  conaidifible  adtintaga  from  tbia  node  of 
treatment."   Page  2 1 . 

There  is  a  very  striking  experiment  on  record,  which  was 
nada  by  Oie  late  Mr.  Qilbart^  ftemid  to  tba  lato  Daka  af 
Bridf^ewalar,  on  Ilia  effiiet  of  edannoa  iak  ii|no  afple^naa ; 
and  from  my  own  knowledae  of  that  gentleman,  I  have  no 
hesitation  in  saying,  that  I  believe  the  account  may  be  strictly 
rebed  iqpQn.  Thia  genUaman,  who  waa  not  only  staward  to  tba 
Daka»  but  alio  a  burjgie  aalt  mannfactorer,  bad  an  eatato  ooalir 
guous  to  his  salt-pits  at  Wincham  in  Cheslure,  on  which  waa  an 
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stantly  bore  in  the  spring  a  profusion  of  blossoms,  but  never 
brought  any  fruit  to  perfection.  To  remedy  this  defect,  tlic 
tenntifmd  aqmalily  of  look-Mh, braked siiiaQyaiioiitMcb 
cf  Hw  tnct,  ftl  MMM  diitMi0BllKiiii  Anir  and  ever  inee 

dMrt  period  an  the  trees  in  that  orchard  haftt  ooKtnmed  to  be 
▼ery  productiTe,  yielding  abundance  of  fine,  large,  and  well* 
flavoured  apples. 

A  SMcdttal  at  Lmrpool,  with  whom  I  aa  well  aoqaamted, 
iM  Milt  Hie  m  extraet  tnm  a  letter  wUeh  he  reeeifed  ham  a 
very  respectable  correspondent,  on  the  state  of  the  fruits  in  the 
gaidaoa  at  Droitwich,  a  town  in  Worcestershire,  which  ia  one  of 
the  MiQal  eoneiderahle  idnniii  in  Graet  Britaia  iat  the  mtMi" 
fcetwre  of  cemnoii  salt*   It  ran  thiia : 

It  16  a  remarkable  circumstance,  and  worthy  observation, 
that  about  the  1^  of  July,  whea  the  small  firuit  began  to  £Euly 
end  beoone  eence  in  tiie  markets,  in  coneognence  of  the  9Mat 
drought,  Hie  font  In  the  gardene  atBioitwidilmdnotlhelBest 
appearance  of  the  want  of  rain,  but,  on  the  contrary,  was  in  a 
state  of  the  grates t  possible  luxuriaace;  and  i  am  certain  I 
i^peek  witUu  eonpeee»  wImb  I  wkj  I  e<»ld  have  gathered 
hnndiedeofdniteia  of  canante  Aat  wtfildheye  weighed  hnlf* 
a-pound  each.  The  stems  of  the  bunches  were  so  long  and 
numerous  in  the  clusters,  and  the  currants  so  large,  that  1  re- 
nuked  to  my  duldienwhoweie  with  me>  I  wae  convinced  their 
appearencsti,  sodiAnnt  from  every  other  pbee  at  the  same 
time,  eteee  from  the  pteeenea  of  salt  in  the  atmosphm,  oc- 
casioned by  the  boiling  of  so  many  pans  at  the  salt-works 
here," 

the  employmsntof  eommon  enUSn  agrienltiwe  and  horticnltBie 

is  much  more  frequent  in  forei^  countries  than  it  is  in  these 
kingdoms ;  for  I  have  the  most  unquestionable  authority  for 
etaling^  thet'^enbiaenqploymlinthecnUmttk^ 
otherlraii>4raes  on  the  berdereofthe  Rhone,  end  that  tb^ 

improved  by  this  application." 
Most  of  the  parsons  who  have  borne  testimony  to  the  bene- 
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ftctal  efiects  of  common  salt  m  bortkaitoii%  liave  o^Mmd,  tbit  « 
mU  ta§  the  property  <rf attwMiMig  iHciiiuiii  ftwii  tfc»  ■lamyhMw, 
Md  hMMse  H  is  potnUe  modi  of  Hie  fmportiBt  rtidts  may  be 

derived.  It  is  probably  owing"  to  the  property  which  salt  has 
of  ftbsoibixig  moistuxe,  Uuit  it  is  ctistomary,  ia  bringing  tbe 
cattiDgg  of  eofto—  vmufimm  mkrmd,  todipthflBini«dlfra«er 
beforelheiy  «f6pat  onboaid*  Ilnv«iad«ed  bwattMred,  thtt 
cutting  of  the  myrtle  and  other  shnibs  may  be  broufirht  from  a 
distance,  with  more  certainty  of  their  living,  if  they  be  pre- 
fiooily  dipped  in  ft  loliitioii  of  oontton  C^ttiiitgpiof  the 
ire^ing-willow,  the  Seliz  BebyloaUsa  of  Limme,  whaeli  ie  a 

native  of  the  East,  could  never  be  broui^ht  into  this  country 
alive,  until  the  expedient  of  steeping  them  in  salt  water  was 
adopted^ 

R^uesting  to  be  teghm  for  tiieie  digreieknt,  I  shall  oon- 

elude  this  branch  of  the  Subject  in  the  words  of  a  late  vene- 
rable writer,  who  had  probably  made  more  experiments  on  the 
fiects  of  coflimoii  aah  in  horttenilitiey  thus  ttty  oter 
dnlinGnatBrtlaiiL  Bfery  tfamg,"  add  he,  dMi  k  torn 
or  planted  in  a  garden  or  hot-house,  should  have  a  quan- 
tity of  salt  sown  on  the  surface  of  the  ground  round  it.  By  thus 
yegnbgiy  fonang  fegelatiott  irith  sak,  all  the  ptodactions  of  the 
field  and  gardeii  would  be  InoiigfaL  to  smtoiity  thiee  wneka  or  a 
month  sooner  than  they  are  by  the  present  m^hod  of  cnltivathRBy 
as  well  as  the  various  grains  being  much  improved  in  weight 
and  solidity,  aaad  the  fruits  an  riohnesa  and  flavour  Sir  John 
ftidair,  in  qiwlmg  thii  paMage,WBMgka,  that  tiiadhraat^;^ 
which  Ie  derifod  frm  the  applicatiep  of  Dvleh  aihea^  (eo  M 
of  saline  particles  j  to  the  gardens  in  the  Netherlands,  is  a  full 
confinnalion  of  thia  doctnDe." 

fha  iBcown  pfoperty  which  i  ham  aiiigMd  to  conunan 
mit,  when  employed  in  the  ddtiraftum  of  a  garden,  is  thai  of 
rendering  esculent  plants  and  fruit-trees  unfit  for  the  food  or 
the  hidntatloD  of  worms  and  insects.  Upon  this,  and  the  re* 
ittihihigbnnoheaof  ^anhjeety  I  mnst,  hownw,  be  ^wiy  oon> 

■  Bku  u  qmmrif  9«ii^mm,  ^  By  Joha  goMiagihsail,  gs»  lUid 
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rMd  U  ft  liiiii^  mMtn^  of  die  Soeiely. 

The  farmers  who  reside  in  the  counties  near  tin  iiu  tiopulis, 
and  in  several  other  districts  in  England,  BAver  put  their  imdr 
«beat  into  tbe  gijouiid  vntil  they  hare  first  slaeped  it  in  a  T«ry 
•tHMiffaoltttioB  of  common 

against  the  rust  or  blip^ht  in  wheat,  and  that  it  prevents  insects 
from  preying  upon  the  seed.   As  tiiis  practice  is  so  efficacious 
m  preserving  seed-corn,  why  should  it  not  he  adopted  with 
garden  seeds,  audi  as  those  of  onions,  cwciots,  tnrn^ 
celery,  parsley,  and  the  like  ?  • 

The  liONEY-DE  w,  winch  every  year  makes  great  havoc  with 
ihutFtrees,  is,  I  believe,  occasioned  by  small  insects ;  and  this 
may  be  entirely  prevented  firom  appearing  by  strewing  llie 
borders  iHiere  the  trees  grow  with  cooimon  salt.  Ants  never 
appear  in  those  parts  of  a  garden  ^vllf  re  ^^alt  has  been  properly 
strewn;  and  how  destructive  these  little  animals  are  to  treea^ 
as  well  as  to  irait,  is  well  known*  1  have  no  doubt  but  that 
the  fly  in  hops  might  also  be  prevented  by  the  proper  use  of 

common  salt. 

Last  year  a  gentleman  called  upon  me  (tcta.  the  Cape  of 
Good  Hope,  to  ask  me  if  I  conld  contrive  any  method  of 
destroying  an  Insect  whidi  attacks  the  vines  in  that  colony,  and 
produces  incalculable  mischief.     He  informed  me  that  this 
is  a  peculiar  insect,  about  the  size  of  the  millepedes,  or  commoa 
wood-knise^  whieh  creeps  up  the  vmea,  and  does  so  much  mii- 
chie(  that  some  plantationsarerendered  qmie  vnpiodnctive  by  iU 
Every  crop  would  indeed  be  entir^  destroyed,  were  it  not  that 
file  proprietors  of  the  estates  keep  a  great  number  of  women 
and  children  to  pick  off  these  vermin.    These  singular  insects 
burrow  very  shallow  in  the  ground  in  the  day-time,  say  half  an 
iaoh  under  the  sorfiue,  and  u&  the  eveasng  they  oooae  up  upon  the 
trees.    The  female  slaves  and  their  children  go  every  night  to 
the  proprietor,  carrying  with  them  in  their  hats  the  produce  of 
their  industry,  vrindi  ho  eiamiaea  ssparalsiy,  and  then  empties 
it  into  a  tub  of  water,  which  stands  by  him  Ibr  the  purpose. 
The  slaves  and  children  are  then  rewarded  according  to  theii 
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deserts,  and  the  quantity  of  inseetft  whidi  each  brings  iq;  while 
the  careless  and  indolent  are  proportictiably  piinlsheii.  My> 
iiybnnant  assured  me,  that  Uie  ravages  of  these  insects,  the 
e^reat  number  of  hands  that  are  required  to  destroy  Ihem,  aad 
the  high  price  of  labour  at  the  Gape^  have  prevented  the  caltl- 
vataoii  of  vines,  and  the  oonseqweiit  improvement  of  the  odony / 
mofe  than  any  oiher  cmmmstanee.  To^  extirpate*  these  creatareSf 
I  advised  salt  to  be  spread  upon  the  surface  of  the  ground  in 
which  the  vines  are  planted,  and  I  am  promised  an  account  of 
the  resnh  of  the  experiment  Should  I  receive  this,  I  shall  not 
fitil  to  communicate  it 

It  is  not  a  mere  speculation  that  common  salt  will  prevent  the 
ravages  of  worms  and  insects  in  gardens,  for  it  has  so  often  been 
liied  by  gardeners  of  eiqperiencfe,  that  no  doubt  can  remain  on 
the  8nb$ect  More  than  fifty  years  ago,  Mr.  lliomas  Hltt,  who 
was  gardener  to  Lord  Robert  Manners  at  Bloxholme  in  Lincoln* 
shire,  and  afterwards  to  Lord  Robert  Bertie,  at  Chisiehurst  in 
Kent^  published  a  very  interestii^  work  on  fte  MamgimmU 
FrttU'TfBeSf  in'  which  he  gives  a  variety  of  directions  for  die 
use  of  common  salt,  founded  upon  tlui  experience  of  mauy  years' 
practice.  This  work  is  written  with  so  much  modesty,  and  is 
througboat  so  totally  nnassamlng,  diat  one  feds  inclined  to 
leoeive  his  testimony  without  hesitation.  The  following  brief 
extracts  will,  I  trust,  be  interesting  to  the  Society. 

**  I  have,"  says  he,  "  observed  two  sorts  of  cateepilla&s 
feed  upon  fruit-trees,  the  one  black,  and  the  other  green ;  the 
Uadi  generally  make  ibdr  appearance  in  March,  if  the  season 
be  dry,  upon  the  pear-tree,  apple,  and  several  others.  The 
green  caterpillar,  that  feeds  upon  fruit-tre  s,  for  ought  I  know, 
may  be  the  same  as  those  that  were  black  at  their  first  appear- 
ance, but  by  green  (bod  their  colottr  may  be  changed;  but  I 
have  found  them  very  prejudicial,  to  both  the  young  branches 
and  fruit  of  the  apricot,  cherry,  plum,  apple,  pear,  currant, 
gooseberry,  ^c.  When  the  caterpillars  are  first  perceived  upon 
wall  or  dwarf  trees,*!  have  prepared  a  brine,  the  same  as  for 
washing  of  walls  at  the  time  of  pruning,  and  therein  dipt  a 
brush  or  besom,  and  swept  the  trees  ail  over ;  this  has  destroyetl 
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mwf  by  beating  want  off  and  killing  ollierf.  This  should  be 
Often  repeated  in  dry  seasons.''  Page  266— i269. 

On  preserving  fruit  upon  standard-trees  from  being  destroyed 
by  caterpillars,  he  remarks,  that as  most  noblemen  have^at  their 
seats,  engines  for  extinguiBhing  fires,  irhich  are  very  proper 
instmments  for  watering  orchatds,  or  such  trees  as  cannot  be 

reached  with  a  brush ;  if  orchard  trees  arc  watered  ail  over 
with  these  engines  two  or  three  times  a  week,  it  will  destroy 
many  of  the  caterpillars.  This  should  be  done  in  the  heat  of 
the  day,  for  then  they  hang  the  loosest  upon  the  trees ;  and  the 

water  should  be  mixed  with  salt.  This  work  is  not  culy  neces- 
sary when  the  trees  are  in  blossom,  but  also  before  and  after." 
Page  272. 

The  HOKET-Dsw,"  says  fie,     is  a  glutinous  substance, 

very  prejudicial  to  many  kinds  of  fruit-trees,  for  it  contracts 
the  minute  vessels  of  their  most  tender  parts,  and  prevents 
their  imbibing  and  perspiring  such  fluids  as  are  required  ia 
t^table  life.  A  few  days  after  the  honey-dew  appears,  you 
may  discover  small  insects  on  the  underside  of  the  leaves  that 
are  shrivelled,  almost  without  motion ;  yet  the  heat  of  one  fine 
day  will  make  them  visibly  increase  both  in  bulk  and  strength, 
and  likewbe  in  number.''  He  adds,  the  honey-dew,  *^  retards 
the  motion  of  the  sap  at  the  extremity  of  the  branches,  and  this 
prevents  the  fruit  below  from  coming  to  any  tolerable  perfection, 
and  damages  die  young  branches  to  such  a  degree,  that  they 
are  Wrer  after  capable  of  bearing  good  fruit.  Besides,  many 
trees  are  entirely  killed  thereby,  if  proper  methods  are  not  used 
to  prevent  it.  Though  different  kinds  of  sMOTiiKR-flies,  or 
those  of  different  colours,  are  found  upon  different  sorts  of  trees, 
yet  as  they  are  all  either  bred  from,  or  feed  upon  the  honey- 
dew,  all  trees  require  the  same  care  and  management,  to  pre- 
serve them  from  these  evils ;  for  no  tree  prospers  well  when 
either  the  honey-dew  or  smother-flies  are  on  the  extremities  of 
its  branches.*' 

The  remedy  which  he  proposes  for  these  evils  is  nothing 

more  than  cornmon  salt,  administered  in  the  following  manner: 
*^  If  the  season  be  wet,  spread  common  salt  all  over  the  border, 
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about  eight  ounces  to  each  tree  ;  for  the  more  salts  the  juices 
coutam  which  form  the  young  branches,  the  more  compact  and 
smooth  their  leaves  will  be,  and  thereby  less  sul^ect  to  the 
penetration  of  the  honey-dews.  If  trees  are  thus  ordered  at  all 
times,  when  the  honey-dew  apj)ears  on  them,  neither  it  nor  the 
flies  can  ever  do  them  much  injury.'*  The  forgoing  paragraphs 
are  taken  from  the  diapter  directing  how  to  treat  trees  in  new 
borders.  In  that  "  of  the  honey-^ews  and  smother-flies  on 
fruit-trees  growing  in  old  borders,"  he  has  the  following  re- 
marks :  If  the  borders  be  impoverishedi  by  having  either  too 
much  kitchen-stuff  or  flowers  growing  upon  them,  the  trees  will 
be  too  weak ;  and  if  the  weather  be  dry,  they  must  be  watered 
plentifully  three  times  a  week,  with  one  ounce  of  salt  added  to 
each  gallon  of  water.  If  tlie  tiy  be  strong,  double  the  quantity  of 
salt,  and  water  the  bottom  of  every  tree  before  the  soot  or  lime 
is  laid  on  at  the  time  of  trenching ;  but  if  there  is  not  an  oppor- 
tunity of  trenching,  nevertheless  water  thus  mixed  (with  salt,) 
must  always  be  used  for  tlie  above  purpose." 

*'  I  have  found  these  methods  successful,  even  when  the  flies 
have  been  very  strong  upon  the  trees,  and  have  in  a  few  da3rs 
destroyed  many  of  them,  and  caused  the  trees  -to  shoot  vigo- 
rously." In  obstinate  cases,  he  directs  to  dissolve  two  ounces 
of  salt  in  a  gallon  of  water,  and  with  tiiis  mixture  to  brush  the 
trees  all  over,  beginning  at  the  bottom  of  the  tree,  and  making  all 
the  strokes  upwards.  This,  he  says,  inll  cause  all  the  infected 
leaves  to  drop  off  the  trees,  but  will  not  in  jure  the  heaiihi'al  ones, 
but  occasion  the  trees  to  make  good  shoots  after,  even  such  as 
will  produce  fruit  the  next  year  on  peaches  and  nectsrines,** 
Pages  279-*{i81. 

On  the  destruction  of  fruits  by  ants,  this  interesting  author 
gives  the  following  important  directions :  The  ants^"  say^  he, 
are  much  complained  of  for  destroying  fruit  and  leaves ;  but 
nrhen  borders  are  rightly  prepared  and  ordered  they  cannot  live ;  . 
nor  in  old  borders,  after  they  have  been  trenched  and  watered 
with  the  composition  menUoued  for  that  purpose.  Against  old 
wallsy  either  of  brick  or  stone,  they  are  the  most  troublesome, 
for  as  4my  lodge  in  the  nail-holes,  the  watering  of  the  borders 
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only  has  no  effect  upon  them  ;  but  the  walls  should  bt;  watered 
all  over  with  brine,  made  by  adding  two  ounces  of  salt  to  a 
gallon  of  water."  Page  282. 

paring  a  journey  in  the  summer  and  autumn  of  last  year, 
through  the  north  of  England,  and  part  of  Scotland,  I  heard 
repeated  complauits  of  the  failure  of  the  onion  crops,  which  were 
said  to  be  destroyed  by  the  wire-worm.  This  was  more  parti- 
cularly the  case  around  Edinburgh,  and  throughout  the  county 
of  Fife.  Letters  from  home  also  informed  me,  that  in  the  neig-h- 
bourhood  of  London  onions  were  so  scarce  for  a  month  or  two, 
fkom  the  same  cause,  until  foreign  onions  were  obtained,  that 
they  were  sold  in  Covent  Garden  market  nearly  as  dear  as 
peaches.  It  gave  me,  therefore,  much  pleasure,  happening  to 
be  at  Edinburgh  at  the  Anniversary  Meeting  of  our  Society,  to 
hear  the  communication  from  Mr.  Morton,  a  gardener  in  the 
neighbourhood  of  Dunbar,  who  informed  us  by  a  letter,  directed 
to  the  Secretary,  that  he  had  preserved  his  crop  by  the  use  of 
salt  water,  while  those  in  the  gardens  around  him  were  all 
destroyed. 

Thi&dlt,  common  salt  is  not  only  a  preservative  of  plants 

and  trees  from  the  r;L\  ages  of  grubs,  worms,  and  insects,  but 
it  is  one  of  the  most  ctlcctual  substances  that  can  be  employed 
in  a  garden  for  the  destruction  of  these  animals  themselves. 
Of  the  trutli  of  this  assertion  any  one  may  satisfy  himself  in  a 
very  shoipt  time  by  direct  experiment.  If  a  small  quantity  of 
salt  be  sprinkled  upon  a  common  earth  worm,  its  destructive 
eifects  will  be  seen  to  be  alQiost  immediate.  Its  action  on 
worms  is  also  very  strikingly  exemplified  by  its  effect  on  the 
fairado,  or  common  leech.  When  this  creature  has  been  em- 
ployed in  supplying  the  place  of  the  lancet,  it  is  usual  to  put 
a  small  quantity  of  gait  upon  il,  so  as  to  touch  its  mouth  ;  this 
•occasions  the  leech  instantly  to  disgorge  all  the  blood  into  the 
plate  on  which  it  is  laid,  but  if  too  much  salt  be  used,  or  if  the 
leech  remain  in  contact  with  it  too  long  a  time,  the  salt  is  apt 
to  prove  fatal :  hence  some  of  the  people  who  bleed  with 
4eeches,  prefer  taking  the  blood  from  them  by  pressure,  rather 
Ihan  risk  the  loss  of  them  by  using  salt.  The  Right  Honour- 
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abk  Sir  John  Sinclair,  in  a  yalaabk  paper  which  be  has  lately 
ptblished,  tfauB  explains  the  operation  of  the  salt  Salt,^ 

says  he,  destroys  vermin  in  the  ground,  by  makins:  them  void 
the  contents  of  their  bodies,  such  evacuations  being  too  power- 
ful for  them  to  withstand.  It  has/'  he  adds,  this  additional 
advantage,  that  the  vermin  thus  become  food  for  those  very 
plants  which  otherwise  they  would  have  destroyed/' 

The  eminent  John  Evelyn,  tiie  celebrated  author  of  Sylva  and 
other  interesting  works,  ^d  who  himself  was  very  zealous  in 
the  improvement  of  the  art  of  horttcultnre,  had  learned  the 
effect  of  common  salt  in  destroying  slugs,  worms,  and  other 
creeping  vermin,  as  appears  from  a  paper  in  the  first  volume 
of  the  Practical  Husbandman  and  Planter,  8vo.  1733,  page  58 ; 
but  it  does  not  appear  that  he  had  regularly  employed  it  for 
that  purpose. 

From  an  Essay  on  Planter  ship  ^  published  by  Mr.  Samuel 
Martin  of  the  Island  of  Antigua,  it  appears  that  common  salt 
has  been  employed  in  the  West  India  Islands  for  the  destruction 
of  grubs  and  insects.  Soils,"  says  he,  which  are  subject  to 
the  grub,  and  must  be  fertilized  by  eonuaou  dung,  which  is  a 
proper  nest  for  the  mother  beetle  to  deposit  its  eggs,  should  be 
well  impregnated  with  the  brine  of  dissolved  salt,  after  the 
dung  is  tot  cut  up ;  two  large  hogsheads  of  salt  will  make 
brine  enough  for  a  dung-pan  of  fifty  feet  square.  This  cure  for 
the  grub  is  a  late  discovery,  for  which  I  am  obliged  to  a  judi- 
cious planter,  and  which  I  have  tried  with  success." 
.  **  A  land-surveyor  of  high  character  in  my  neighbourhood,*' 
says  the  Right  Honourable  Lord  Kenyon,  in  liis  evidence  de- 
livered before  the  Board  of  Trade,  "  considers  that  the  use  of 
salt  would  be  likely  to,be  very  valuable  in  destroying  the  slug^, 
wire-worm,  snail,  ^c,  which  often  destroy  even  whole  crop8« 
He  also  well  remembers  that  salt  was  used  largely  in  the  neigh- 
bourhood of  the  higher  and  lower  Wichcs  in  Cheshire,  before 
the  duties  were,  raised  to  their  present  height.'* 

This  is  confirmed  by  a  writer  in  Dr.  Rees'  Cyclopedia,  under 
the  article  Salt,"  who  says  that  '*  in  Cheshire  and  other 
counties,  tliey  make  a  great  use  of  the  water  of  their  salt  springs 


Digitized  by  Google 


70 


Parkes  on  the  Use 


ag  a  manure  for  their  iandf."  He  ad4i$>  They  let  out  tlie 
ivaler  of  these  springs  for  a  certain  time  upon  the  lands,  after 
there  has  heen  rain,  and  by  this  means  the  quantity  of  salt  they 
coatain  is  so  blended  with  the  rain  water,  that  it  is  too  weak  to 
hurt  the  corn  or  grass,  and  yet  strong  enough  to  kill  worms  and 
other  Tennini  and  to  improve  Tegetation.** 

The  FOUHTH  property  which  I  have  assigned  to  common  salt/ 
when  employed  in  horticulture,  is  that  of  destroying  weeds  and 
other  noxiOUS  vegetahies.  On  tins  part  of  the  subject  the  evi- 
dence is  not  so  abundant  as  1  could  have  wished ;  the  following 
testimonies  however  do,  I  think,  deserve  attention. 

The  author  of  an  essay  on  the  effect  of  salt  on  vegetation, 
published  in  the  first  volume  of  the  Practical  Hushandman, 
before  quoted,  ejq^resses  himself  thus :  I  am  well  assured 
ftom  a  Scotch  gentleman,  that  they  have  long  used  jialt  in  that 
part  of  Great  Britain^  always  sowing  ten  or  twelve  bushels  by 
band  of  their  coarse  salt,  on  an  acre  of  young  green  wheat,  some 
time  in  November,  December,  January  or  February;  it  being, 
from  the  several  eoooonts  which  I  httve  had  of  it,  very  efihctual 
in  the  killing  of  tender  weeds  amongst  corn,  yet  at  the  same 
time  cherishing  the  com,  and  adds  much  to  the  goodness  and 
plumpness  of  the  gr^n."   Page  48. 

Bishop  Watson^  in  his  Chemieal  Eaaifi^  says,  that  in 
<%eshire,  wherever  the  soil  abounds  with  rushes  and  weeds 
it  i»  customary  to  lay  a  quantity  of  rock-salt  upon  it  to  destroy 
-them."   Vol.  ii.  p.  73. 

Gervase  Maridmm,  tibe  well-known  writer  on  rural  affairs  in 
the  middle  of  the  seventeenth  century,  strongly  recommends 
the  use  of  salt  as  a  maaure  fur  land,  in  his  book  entitled  **  A 
Farewell  to  Husbandry^'  and  concludes  his  observations  by  re- 
marMngj  that there  is  nothing  which  kiileth  weeds  and  other 
Oifi^ces  of  the  ground  so  mndi  as  saltness.'' 

Major  John  Taubman,  speaker  of  the  House  of  Keys  in  the 
Isle  of  Man,  in  giving  his  evidence  before  the  Board  of  Trade, 
m  the  year  18)7,  states,  that  be  has  used  refuse  salt  as  a 
mamira  on  meadows,  with  advantage ;  it  was  sown  thinly  by 
hand, — cannot  speak  to  the  quantity  used;  the  meadow  had 
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beoi  miich  cormd  with  vaoWt  wkich  Uia  dresiiog  of  salt  qa- 
tirdy  destroyed." 

Mir.  Sidder  made  a  little  heap  of  earth  in  ^e  midst  of  a 
field,  on  the  top  of  which  a  cai  t-load  of  refue^e  salt  was  thrown  ; 
the  earth  in  the  heap  itself,  and,  after  its  remoyal,  the  earth 
under  it  for  upwards  of  two  feet  deep»  to  the  day  was  rendered 
80  perfeetlj  barren,  that  the  most  common  weeds  would  not 
vegetate  in  it.  Tins  barren  earth,  however,  turnished,  .th^ 
richest  dressing  for  the  remainder  of  the  field*/' 

I  hare  now  laid  before  you  all  the  evidence  which  I  hare  been 
Me  to  obtain  on  this  part  of  the  general  question,— 4he  use  of  sear- 
salt  in  horticulture.  I  am,  however,  fully  sensible  that,  although 
enough  may  have  already  been  proved  for  us  to  form  the  de- 
cision, that  the  use  of  salt  in  gardening  is  essential,  there  ace 
probably  many  well  established  laels  which  have  not  yet  come  to 
my  knowledg'e,  and  from  what  we  have  already  attained,  we  may 
presume  that  our  in£»rmatioQ  on  the  subject  is  yet  very  limited* 

To  employ  this  very  valuable  mineral  subataaoe  in  the  best 
possible  way,  much  is  to  be  acquired  by  practical  knowledge, 
l>y  direct  expeiiiuent,  and  by  vigilant  observation.  Every  dis- 
tinct vegetable,  whether  in  the  state  of  seed,  root,  or  more  mature 
growth,  from  the  plant  to  the  largest  fhatHree,  may  possibly 
have  its  distinct  habitude  and  peculiarity*  Some  may  require 
iuurc,  others  less ;  some  may  admit  of  an  iui mediate  appUcalion, 
while  others  require  the  salt  to  be  laid  ott  at  a  little  distance. 
In  shmrt,  it  is  obvious  tfaat^  since  the  gcimral  bensfit  of  the 
f^actioe  whidi  I  have  endeavoured  to  impress  upon  your  notice 
has  been  substantiated  by  experience,  we  have  now  nothing  more 
to  follow  than  experimental  researches. 

As  a  mamire  Ibr  land^  sea  salt  is  oonsidered  <)f  so  mueh  im» 
poitance  by  the  Board  of  Agriculture  in  London,  and  by  the 
Highland  Society  of  Scotland,  that  both  these  associated  bodies 
have  o^ed  premimns  for  experiments  on  the  subject.  The 
ofier  liom  the  Board  of  Agrioultoie  is  announced  thus :  To 

^  person  who  shall  make  and  report  to  the  Boards  the  most 

--   -  ■    .  .  -  -  ■ 

*  Com  i^ike  JSali  DtUUSf  by  &is  Thoiua:!  Btjcaard,  Bart.,  page  276* 


Digitized  by  Google 


72 


ParkeB  cn  the  Vie  of  Saitf  S^c. 


•tttiflfretorj  eiperimento  to  Mcertftin  •  the  advantages  or  diiadr 
vantages  wbidi  have  attended  tlie  use  of  salt  as  a  manure,  ehher 

simple  or  mixed  with  other  substances ; — ^The  ^o\d  medal  or 
fifty  pownds.  Accounts  to  be  produced  on  or  before  the  ist  of 
M aich,  ld20.*'  The  Board  adds ;  It  is  to  be  hoped  that  this 
prenuimi  will  excite  a  landabk  spirit  anoiigeiilsvprising  fiunersy 
to  ascertain  particulars  of  s^oh  importanee  to  the  agricnltiEal 
interest.*' 

.The  reward  held  out  by  the  Highland  Society  of  Scotland  is^ 
To  the  person  in  Scotland  who  shall  make  and  report  to  the 
Society  the  best  and  most  sattsfiictory  experiments  on  the  elFeets 

of  salt  as  a  manure  in  e;cneral, — A  piece  of  plate  of  tlurty  guineas 
value,  or  that  sum  in  money.  The  reports  to  be  lodged  with  the 
D^ttty-Secretary  on  or  before  the  10th  of  November^  ISdO.** 

From  the  interest  whidi  I  have  long  tak«!i  In  this  sabject, 
and  the  share  I  have  had  in  obtaining  the  late  act  oi  par- 
liament, for  lowering  the  duty,  upon  rock-salt  for  the  pur- 
poses <^  httshandry,  I  feU  much  pleatvre  ami  satisfaction  on 
seeing  these  premiams  annoanced  to  the  public ;  and  I  am  in* 
clincd  to  hope  that  the  late  concession  of  the  Ligisl  iture  will 
prove  the  forerunner  of  a  total  repeal  of  all  the  existing  laws 
relating  to  salt,  and  that  the  ofier  of  these  premiums  ,  will  oc* 
casion  such  a  spirit  of  emulation  among  the  fhrmers,  as  must 
conduce,  ia  an  eminent  degree,  to  promote  the  iniprovement  of 
agriculture.  Greatly  do  I  wish  that  the  Horticultural  Societies 
of  London  and  Edinburgh  may  attach  a  proportionate  degree  of 
importance  to  the  employment  of  common  salt  in  their  eiperi*- 
mental  reseaiehes,  and  thence  be  induced  to  ofler  such-  pve* 
miums  as  cannot  fail  to  stimulate  the  exertion  and  attention  of. 
all  our  rational  and  scientific  gardeners,  so  as  to  lead  their  in- 
quiries towards  the  investigalion  of  this  very  Jnteresting  and 
curious' sobyeot  Should  the  foregoing  collection  of  facts  have 
the  least  tendency  to  invite  the  Council  of  tlie  Caledonian  Hor- 
ticultural Society  to  institute  such  a  prize^  I  shall  derive  con- 
^derable  satisfaction  from  the  circumstance  of  baring  suggeilcd 
a  measure  so  important^  in  every  point  of  view,  to  a  great  mn- 
jority  of  persons,  of  all  cla^sses,  in  the  British  duininioas. 
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Art.  VI.  On  the  Origin  of  the  Ashantees,  atid  I/JiaOitufUs 
of  the  Gold  Coast  of  Africa,  By  J,  F.  BowDicH^Eiq. 
Conimmicattd  by  the  Auikar* 

Thb  adrance  towards  civilization  and  the  arts,  and  the  nu- 
memas  exceptions  to  the  negro  {^yiioguomy,  which  astonished 
me.  on  penetiAtbig  to  Ashsnteey  ivlieii  ataomted  wA  tiw 
striking  nnutitiide  of  most  of  their  supersthtont,  Kms,  and 
manners,  to  those  of  the  Egyptians,  naturally  (  xcittd  inte- 
resting speculations,  and  induced  me- to  use  my  earliest  ietstiia 
ia  ooosoltiiig  those  daaaical  antiiors  apon  aiieh  safayeetSy  ailioaa 
descriptions  ny  nemory  coald  hat  unperfectfy  veealL 
-  The  traditions  of  emigration,  nut  of  the  whole  population, 
but  of  particular  families,  so  current  in  Asbantee,  and  the  neigh* 
bonriag'  nations,  persuade  me  that  they  are  nalife  Slhiopi«ni» 
mixed  with  settleia  from  ancient  Egypt,  as  tfie  Abyssuiiatts 
have  been  recently  shewn  to  be,  with  the  strongest  probability, 
in  0{^<>sition  to  a  former  opinion,  of  their  Arabian  descent, 

I  will  not  dwell  on  the  snt|iagatton  of  EthioiBa  by  8eiostris» 
hat  leat  principally  on  the  hict  mentioned  hy.  Herodotns,  Aal 
130  years  before  his  time.  240,000  Egyptians  emigrated,  or 
rather  fled  from  Psammiticus,  and  went  as  far  beyond  Meroe, 
as  Meroe  is  beyond  Elephantine,  or  a  journey  of  four  months 
from  the  latter  country.  That  they  presented  tbemselTes  to  the 
king  of  that  part  of  Ethiopia,  who  gare  them  the  lands  of  some 
of  his  enemies,  whom  they  ejected,  aiid  tli;it  the  Ethiopians 
civilized  themselves  in  adopting  the  manners  of  these  Egyptians* 

The  Ethiqnans,  thus  dispossessed  by  the  Egyptians,  tveie 
doabtless  only  pressed  or  remo^  into  the  nearest  eoovenient 
country,  and  still  preserving  an  intercourse,  participated  in 
.some  degree  in  the  civilization  introduced  by  the  emigrants 
from.  Egypt  The  sweeping  expedition  of  Ptolemy  ETergefeoSy 
who,  by  the  record  of  his  triumphal  monument  at  Adulis,  ia 
known  to  have  subdued  nations  southward  of  the  sources  of 
the  Nile,  and  others  as  far  eastward,  as  wepresunic  tlie  present 
kingdom  of  KuUa  to  be,  no  doubt  compelled  many  Ethiopian 
.tribes  or  families,  inheriting  the  opinions  and  customs  thehr 
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wocstors  had  adopted  from  the  Egyptian  emigratioiiy  to  retiie 
atill  more  weatvard^  from  the  firat  alarm  of  his  approach,  the 
the  fear  of  a  second  mrasion,  or  the  apprehension  of  being 
spoiled  of  the  half  of  their  possessions,  as  he  records  some  of 
the  aations  he  subdued,  to  have  been.  We  are  to  recollect 
aleOt  that  the  Egyptians  had  ooloniea  at  Tachompso^  Meroe,. 
ani  Gojam ;  that  Ptolemy  Fhiladelphns  penetrated,  >vith  500 
horse,  into  the  country  o(  the  Ethiopians,  and  founded  the  city 
Ptotemoia  Theron. 

.Herodotua  and  Diodonia  Siculusy  both  agree  in  diatin- 
gmdhing  the  fithiopiaaa  in  tome  degree  civilised,  from  others 
who  were  savages ;  speaking  of  the  former  as  having  been  of 
themselves  a  little  advaaced,  aod  afterwards  perfected,  in  laws 
and  MBuera  by  the  deserters  and  colonists  from  Egypl» 

Both  authors  impress  that  die  genuine  laws  and  cnstoms  of  ' 
these  Ethiopians  (preserved  distinctly  tVoni  those  they  had  re- 
ceived ii  nu  the  Egyptians,)  were  very  singular,  especially  as  re- 
garded the  sncceswon  or  royalty.  It  will  be  seen  that  snch  laws 
and  cnatoms  of  Ashantee,  as  cannot  be  assimilated  with  the 
Egyptian,  are  of  a  very  original  and  extraordinary  character, 
and  especially  as  regards  royalty  or  the  succession. 

Diodom  says  of  the  Ethiopian  savages,  that  some  deposit 
tiKir  dead  bodies  in  the  water  as  the  most  honourable  sepul- 
ture, and  others  in  their  uwa  houses.  Now  il  is  leinaikablc, 
that  the  Jum  Jums,  spoken  of  to  Mr.  Hutchison,  as  a  caumbai 
jiaticm,  a^oimng  the  Niger,  to  the  eastward^  were  partieu-- 
lariy  described  as  'consigning  their  dead  to  the  river  in  rude 
coffins.  The  Sheekans  and  Kaylees,  and  other  Anthropophagi, 
ndiom  I  have  mentioned  and  laid  down  for  the  first  time  in  the 
map  of  Africa,  having  conversed  with  individuals  of  these 
nations,  hi  the  Empoongwa,  or  Gabon  country,  bury  their  dead 
in  their  houses  under  the  beds.  It  will  be  seen  too  in  my 
chapter  on  Geography,  that  the  Jum  J  urns  of  Mr.  Hutchison, 
as  laid  down  in  a  manuscript  Arabic  chart  whidi  he  sent  to 
me ;  the  Yem  Yems,  the  cannibals  described  to  Mr.  Homemaa 
as  south  of  Cano,  and  the  Niger ;  the  cannibal  nations,  behind 
the  river  Gabon,  (who  eat  their  dead,  even  their  own  children. 
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or  expose  them  for  sale  the  moment  die  breitfi  is  out  of  thetr 
bodies,)  all  occur  on  these  diiFerent  authorities  in  the  bcuue 
oeighbourhood^  if  not  in  the  same  spot. 

There  can  be  no  donbt  then,  that  these  nations,  ftnnd  almost 
precisely  ^rhere  Ptolemy  has  placed  his  Ethiopes  Anthropophagi, 
are  the  descendants  of  the  savage  Ethiopians  of  Heiodotus. 

Having  thus  separated  or  disposed  of  the  barbarous  Ethio- 
pians, by  identifying  them  with  the  cannibal  natioiis,  still 
taining  such  of  their  customs  as  are  briefiy  recorded,  and 
found  in  the  same  geographical  situation,  I  will  return  to  the 
Ashantees,  whom  I  have  considered  to  be  the  civilized  Ethto* 
^ans  of  Herodotus  and  Diodoms^  pressed  westward  by  Ae 
Egyptian  emigrant^  (by  an  intercourse,  with  whom  they  never- 
theless acquired  the  arts,  manners,  luid  superstitions,  which 
now  astonish  us,)  and  afterwards  driven,  or  emigrating  stiU 
further  westward,  by  the  sweepbg  expedition  of  Ptolemy 
Evergetes. 

The  Ashantees,  and  their  inland  neighbours,  must  have  again 
been  disturbed  from  time  to  time  by  the  several  emigrations  of 
the  Carthaginians,  and  other  nations  of  the  Mediterranean, 
whom  Mr.  Buache,  in  his  researches  for  the  construction  of  « 
map  of  Africu,  for  Ptolemy,  has  a,L  once  discovered,  by  ilie 
identity  of  the  names,  in  the  neighbourhood  of  the  Mediter- 
ranean and  south  of  the  -  Niger.  The  Mimaces,  for  instance, 
are  laid  down  by  Ptolemy,  a  little  south  of  Tripoli,  and  i^ab 
u  little  west  of  the  modern  Yarriba.  The  Nabatrae,  close  behind 
Algiers,  and  also  where  Dahomey  now  exists.  The  Dolopes, 
in  the  present  dominion  of  Tripoli,  and  again,  where  we  expect 
to  find  die  negro  kingdom  of  Kulla.  Hie  Blemmyi  we  find  hi 
three  places,  on  the  Arabian  Gulf ;  near  Rees  Age  eg,  on  the 
eastern  frontier  of  Abyssinia;  and  south  of  the  line,  a  little 
above  the  track  of  the  traders  from  Loango  to  Nimeamay. 
Many  other  instances  might  be  adduced  of  the  same  names 
being  found  at  remote  distances  north  and  south  of  the  Niger, 
whilst  other  nations,  as  the  Samamicii,  on  the  shore  of  the 
Mediterranean,  near  Lebida^  do  not  appear  in  Ptolemy's  time 
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to  hate  reach^  the  Niger/  but  to  have  rented  in  their  progresf 

on  the  northern  frontier  of  the  negro  kino^dom  of  Asbcx. 

As  late  even  as  the  present  time,  I  found  a  kingdom,  called 
Takima,  on  the  DorUieni  frontier  of  Ashantee,  and  another 
ealM  "Tahkema,  was  laid  down  by  the  Moors  (who  furnished 
me  with  the  MSS.  charts,)  between  Timbnctoo  and  Fezzan. 
.The  Fantees  have  Btill  a  tradition  of  their  coming  from  Takima. 
The  expedition  of  Comehus  Balbus  (the  last  Roman  general 
who  had  the  bonoiir  of  a  tnomph^)  who  reached  the  Niger,  and 
mardied  toft  some  time  on  its  northern  bank,  (apparently  where 
the  laodern  negro  kingdoms  of  Noofec,  Yaoora,  and  Fiilani, 
are  now  situated,)  must  doubtless  have  disturbed  many  of  the 
colonies  and  sltoriginesi  and  induced  morements  to  the  sonth 
of  the  Niger.  The  preTions  expedition  of  Snetonins  Paulinns, 
(who  seems  to  have  passed  near  where  Park  understood  the 
.aoorce  of  the  Niger  to  be,  into  the  country  of  the  Perorsi,  who 
are  placed  by  Ptolemy  between  the  Gambia  and  the  coast,) 
must  hare  also  contributed- to  these  secondary  movements  of 
the  Etlnopians.  M.  LaTraille,  of  the  Institute  of  France,  did 
me  the  honour  to  read  to  me  his  objections  to  the  alleged  extent 
of  this  expedition,' in  a  MS.  he  is  about  to  publish;  bat  I  hare 
since  been  informed  by  Bfajor  RenneU^  tiiat  it  appears  from  the 
ar^s  and  consistent  narratiye  of  Scott,  the  English  sailor, 
(who  was,  undoubtedly,  in  Mujoi  iieniieirs  opinion,  carried 
across  the  lake  Dibbir,  and  whose  narrative  is  about  to  be  pub«- 
liahedy)  tibat  Sahara^  instead  of  being  a  continued  ocean  of 
sand,  is  crossed  by  a  bdt  of  firm  land,  equal  to  nearly  two- 
thirds  of  the  whole  extent.  Tlu.s  materially  diminishes  the 
ditiiculties  M.  La  Traiile  has  ingeniously  opposed  to  the  ex- 
padithm  of  Snetonins  PauUnns. 

Some  may  prefer  the  opmion,  that  a  part  of  the  nwnerons 
emigrants  and  deserters  from  Egypt,  may  have  penetrated  as 
/ar  westward  as  Ashaiitee,  as  it  will  explain  the  coincidence 
of  manners  and  superstitions  equally  well ;  but  the  identity  of 
'many  of  their  more  extraordinary  customs  with  those  of  the 
Abysshuaas,  and  then*  own  traditions  of  emigration,  incline 
ma  to  believe  that  they  were  once  nearer  each  other. 
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It  appears  too,  that  tlie  Arabs  whom  Pliny,  King  Juba»  axid 
odier  ancimt  writers,  tiffinned  to  have  settM  lirooi  Sytm  a» 
ftrnp  as  Meroe»  have  since  that  tiiiiie  penetrated  80iitfi»iiest-> 
Viud  iiilo  Llie  iiiLerioi  ol'  Elhiopiti ;  ior  m  the  accounts  aad  the 
M^.  charts,  which  I  received  from  the  natives,  Wadey  was 
always  distinguished  as  the  first  Arab  domimoa,  and  ttotpaopie 
were  said  to  use  a  diSerent  diet,  and  fiieir  amlntien  only  to  be 
r^essed  by  the  great  power  of  the  Emperor  of  Bournou. 
This  progress  of  the  Arabs  inland,  must  also  have  coatribuled 
to  the  dislocation  of  the  Ethiopic  or  negro  nslifQBS. 

Thefewextiaordinary  superstttioBS^  wbidi  eannotbeaasimi» 
lated  to  the  Egyptians,  may  beoonsideied  for  the  most  pait  aa 
pure  Kthiopic,  as  is,  probably,  their  origiaai  and  poetical 
tradition  of  the  Creation. 

That  the  Ashastee  outoms  may  have  again  besA  a  littii 
diversified  by  uoterconrse  with  the  Carthaginian  colonies,  whieh 
settled  south  of  tlie  Niger,  appears  prubable  from  some  habits 
I  have  recorded,  particularly  that  of  spilling  a  little  liquor  on 
the  ground  aa  sn  o&nng  to  the  Fetish  or  Deity,  not  only  in 
their  sacrifices,  as  we  read  in  the  Greek  and  Roman  writisni» 
but  iuvaiialily  on  common  occasions,  a  domestic  custom  which 
Homer  also  attributes  to  the  Trojans. 

Hie  PhoBnioians  confessedly  made  human  sacTifiraa,  aad 
'^frequently  even  of  those  who  were  most  dear  to  them,''  al- 
though these  sacrifices  were  early  discontinued,  as  well  as  m 
Egypt,  without  our  being  told  why.  Hie  Phcbuician  priests 
were  in  the  habit  of  cutting  their  bodies  with  knives  and  lancets; 
those  who  pretend  to  sudden  insplralion,  (or  that  the  Fetish 
has  come  upon  them,)  in  Ashantee,  lacerate  themselvas  dnad^ 
fully  by  roiling  over  the  sharp  points  of  rocks,  beating  them- 
selves, and  tearing  their  fiesh  with  their  own  hands,  so  as  to 
fvesent  the  most  shocking  speotadea.  The  Phcnudaii  piiaita 
also  wiNrked  themaelves  to  the  height  of  fi»nzy  by  daneing^ 
iiud  the  violent  exercise  of  their  voices,  and  then  raved  or 
prophesied^  as  if  possessed  by  aoa^  irresistible  power.  I  have 
fiequently  seen  the  Fetish  women  or  priestesses  in  Ashanteis 
(and  I  think  I  was       that  die  priests  did  so  too,)  dancing  as 


Digitized  by  Google 


76  Origifi  of  the  AMhanteu, 
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whirling  round  on  one  leg  until  they  became  stupified  from 
giddiaess>  yelling  and  screaming  the  whole  time,  and  then 
iittwinf  what  ww  called  Um  voice  of  the  Fetish. 

Tlie  Afthanteei^  howew,  will  be  found  to  retain  the  Egyptian 
fvperstitions,  laws,  and  customs,  mnch  mm  perfectly  than  the 
Abyssinians ;  because  the  latter  must  have  abaiiduned  many 
on  tliek  a>nver8ion,  as  incompatible  with  their  new  religion* 

First»  then,  I  •hall  shew  wlieieinthe  sui^tiitions,  lawSj  and 
^■itoms,  of  the  Abyssiniaas  and  Afhaateea -still  agree;  and, 
secondly,  submit  the  identity  of  those  wlierein  they  do  not  still 
i^ree,  with  thoie  of  the  Egyptian^  as  deacribed  by  tierodotus 
end  l>iodoni& 

The  following  enctoms  will  be  lecognised  as  Abyssinian. 

The  King  of  Ashaiitee  is  never  to  be  presumed  to  speak  but 
thjrpugh  his  ministers  or  interpreters,  who  invariably  repeat 
cnm  his  aimplfipt  obserrationsy  however  audible  beforehandf 
He  confines  himself  to  the  palace,  and  is  invisible  to  hts  sub- 
jects for  several  days,  twice  every  six  weeks.  Before  decision 
in  ccisftinal  cases  he  always  retires  to  a  secrejt  council.  His 
(looieslic  .officers  and  menial  slaves  live  in  a  state  of  familiaii^ 
viih  lun  wdkiMywn  to  the  rest  of  his  snhieptBi-  He  never  eats 
in  public,  or  before  any  but  his  slaves.  It  is  high  treason  to 
sit  on  the  kmg's  scat,  which  is  turned  upside  down  the  instant 
be  quits  it  He4istributes  gold  chains,  swords,  ami  bracelets, 
ns  tlie  tenaids  of  gieiMt  notions. 

In  Abyssinia  none  inherit  the  throne  with  any  bodily  defect. 
In  Ashantee  the  most  lawless  intrigue  is  permitted  to  the  females 
of  ^  royal  family  if  their  gallants  are  handsome,  with  the 
vSspT  of  seening  the  sepe  pcenaminenoe  of  person  to  the  heirs 
of  the  thfone. 

The  throne  of  Ashantee  is  hereditary  in  one  family  as  in  Abys- 
•inia^t  and  1  oamM>t  bat  consider  the  prefix  of  Sat  or  Zat,  (for  it 
■f^MfranoDniiBd  boUk  wvyi,  and  at  first  I  always  wrote  it  with 
a«,)  to  liie  names  of  aH  tiietr  kings  as  extraordinary,  when  I  read 

the  following  remark  on  a  list  of  the  ancient  kings  of  Abyssinia, 
by  Mr.  Salt.  Up  to  this  time,  we  find  Za  or  Zo  prefixed, 
vlaeh  is  ttta  maiky  I  CQiiceiiie»  of  the  shephevd  Jtings,  pr 
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ginal  EAioplwM ;  hat  abtmt  this  tine  the  Bi  wMieh  sttoeoeii, 

sterns  to  denote  a  change  in  the  dynasty,  probahly  by  a  colony 
of  Syrians  placed  by  Alexander  to  the  south  of  the  Axomitift 
sear  the  mouth  of  the  Red  Sea.*'  The  people  of  a  cmnitry 
ealM  ZaUf  ^re  recorded  in  the  inscriptioii  at  Adul»>  aaroi« , 
of  the  Ethio]>iau  nations  subdued  in  the  expeditJon  of  Ptolemy 
Evergetes.  Zcrah  wafi  the  name  of  the  Ethiopian  king  whom 
the  Chronielee  mealioii  to  hfireiiiTaded  Jiidah. 

Another  yery  extraordnmrf  eoincidemse  if,  that  the  king  of 
Ashantee  has,  as  part  of  his  state  household,  a  bLind  of  royal 
or  licensed  robbers,  organized  in  the  same  manner  as  those  who 
annoyed  the  eariiett  Emropean  vkitora  to  the  capital  of  Abyt- 
ainia,  and  who  lliere  also  were  attached  to  die  royal  hoaaslmUL 

The  kings  of  Abyssinia  in  their  expeditions  are  always  at- 
tended by  judges  or  civil  authorities ;  no  Ashantee  army  ever 
prooeeds  on  a  campaign  without  one  bemg  attached  to  it^  and 
if  die  king  is  present,  three  or  fan. 

The  Abysbiniaiis,  like  the  ancient  Egyptians,  never  fight  ia 
the  night ;  neither  do  the  Ashantees,  not  even  after  sim-set. 
Intern  advantages  Ihey  may  lo«e«  Ingeneial,  exaeatioii  hn* 
mediate^  follows  sealenoe  in  both  countries,  and  die  bodies  of 

those  who  have  been  executed  for  treason  or  great  offences,  are 
also,  in  both  countries,  left  exposed,  even  in  the  streets,  to  the 
wild  beasts. 

Thei«  is  no  snoli  dimg  as  mantage  fai  AbynNaia  b«t  by 

mutual  consent,  subsisting  only  until  SmkAw^  by  the^wish  of 
either  party.  So  in  Ashantee,  the  mere  return  of  the  marriage 
present  to  the  hnsbaiid,  by  the  wife's  ftanily,  on  her  diasalia- 
fhetaon,  dissolves  the  contract*  There  was  a  m  ]^bylon 
precisely  the  same  as  iliis. 

Circumcision  is  arbitrary  in  Abyssinia,  and  it  is  rarely  prac- 
thMd  fai  Ashantee;  bat  in  Dagwunte,  and  oiher  of  their  iMie 
eastern  neighbours,  who  seem  to  possess  a  itin  saperior  degree 
of  civilization,  it  is  general. 

I  think  we  shall  discover  that  Josephus  was  right  in  placing 
0hdm  in  Africa,  for  Mr.  Sah  mentioiis,  th^  the  Abyssbdasw 
have  a  tradition  from  Hainy  that  oaa  of  their  ^aeens  named 
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MmgfkeAtL,  who  mi  queen  of  the  soudiy  Visited  Solcmon,  by 

whom  she  had  a  son  named  Menelich.   ThoM  tradition,  with 
additional  circumstances,  seems  to  liave  reached  Mr.  Hutcliison 
in  Ashantee,  idio  writes  in  his  diary^     Balkis,  (Queen  of 
•  Shdbay)  aocoidin^  to  them^jadored  the  sun,  and  Solomon  made 
her  turn  and  worship  God ;  he  commanded  the  genii  to  trans- 
port her  palace  from  her  own  country  to  Jerusalem,  and  the 
three  palaces  he  built  ior  her  iu  Arabia  Felix,  hud  aold  mixed 
with  the  mortar  with  which  they  were  formed."  Mr.  Hutdiison 
tMtorally  concluded  the  country  of  this  queen  to  be  in  Arabia 
Felix,  because  it  has  hitherto  been  so  placed  by  llie  jj,reaior 
number  of  opinions.    Arabia  Felix  was  not  mentioned  to  him 
by  the  Negro  Moors  I  am  positive^  I  even  question  if  Sheba 
was^  though  in  his  mind  there  coold  not  be  the  least  doubt 
that  these  countries  were  alluded  to.    If  eyer  I  have  the  plea- 
sure of  seeing  Mr.  Hutchison  again,  which  I  hope  I  shall,  I 
shall  inquire  particularly  as  to  this  tradition,  which  is  the  more 
entiouSy  as  it  asserts,  that "  the  queen  turned  from  worshipping 
tbe  sun  and  worshipped  C^,**  whidi,  though  not  directly 
staled,  may  be  expected  as  a  result  from  her  exclamation, 
(2  Chron.  ix.  8.)  and  from  the  observation  of  Stackhou&e : 
^Accordingly  it  was  Solomon's  fame  concerning  the  name  of 
iSke  Lord,  that  is,  concerning  his  knowledge  of  the  Supreme 
Being,  and  the  proper  manner  of  worshipping  him,  which  ex- 
cited her  to  take  so  long  a  journey.    And  theriefoire  our  Saviour 
■ays,    that  as  she  cftine  so  far  to  hear  his  wisdom*  (his  wisdom 
concerning  the  nature  and  worship  of  Almighty  God.)  Matt, 
xii.  42.,  she  would,  at  the  day  of  judgment,  rise  up  against 
that  generation  which  had  refused  to  listen  to  him.**   We  have 
thus  traced  the  close  lesemblance*  and  in  many  cases  tbe 
identity  of  the  customs  of  the  Abyssinians  and  those  of  the 
Ashantees,  so  that  the  latter  are  as  evidently  descendants  from 
-the  civilized  Ethiopians  of  Herodotus  as  the  former,  especially 
as  the  two  or  three  particulars  which  he  and  Diodorus  afford 
et  the  customs  of  the  saTage  Ethio|ttmis,  are  not  to  be  traced 
>at  all  in  Ashantee,  but  are  actually  identified  amongst  the 
^Sheekans,  Jum  Junis,  and  the  existing  or  modern  Anthropo- 
phagi of  Ethiopia. 
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1  will  now  shew  that  the  Ashantees  seem  to  have  preserved 
the  superstitions,  manners,  and  arts,  which  tiie  Egyptian  co- 
lonisto  and  visitors  introduced  amoiigst  them,  much  more  tena- 
ciottsly  tban  the  Abysainians. 

•  The  vitrified  beads  which  they  dig  up  frequently  with  sepul- 
chral gold,  and  which  (having  lost  the  art  of  making  them,) 
lliey  iiisiBt  to  be  natural  productions  * ;  the  rude  outline  the 
VtA%j  80  freqnent,  and  the  only  figure  of  an  animal  to  be  seen 
in  their  buildings;  their  curious  pottery,  and  the  marked 
Egyptian  character  of  most  of  the  ornaments  of  their  tiorid 
atchitecture,  would  show  an  intercourse  with  Egypt,  even  if 
their  existing  superstitions  and  customs  did  not  confirm  it. 

In  Ashantee,  as  in  Egypt,  the  women  generally  sit  in  the 
markets,  and  the  men  always  weave  ;  they  are  constant  to  their 
ancient  music ;  the  two  sexes  bewail  the  death  of  a  friend  or 
relatiye,  parading  the  streets  in  troops :  false  accusers  are  pn- 
mshed  as  the  accused  would  have  been  if  convicted :  the  king 
has  the  actions  of  his  ancestors  and  eminent  men  recounted  to 
liim  by  the  eiders  on  his  rising  in  tiie  mornings  as  the  scribes 
read  them  to  the  Egyptian  monarch  for  imitation  ont  of  the 
sacred  records :  they  do  not  eat  with  strangers ;  besides  many 
other  coincidences  auxiliary  to  the  opinion  of  their  former  con- 
nexion with  Egypt,  though  not  so  conclusive  as  the  identity 
of  superstitions  and  customs  strikingly  original  and  extraor* 
^ary,  not  common  to  the  infancy  of  mankind,  but  more  pe* 
culiar  to  the  two  nations,  whicii  I  proceed  to  submit. 

Herodotus  says,  the  Egyptians  eat  in  the  streets,  but  for  tlie 
other  needs  of  nature  they  seclude  themselTes  in  their  houses* 
It  is  common  in  Ashantee  to  eat  in  the  streets,  but  the  passage 
accounts  for  one  of  the  most  surprising  of  iheir  superioiUies, 
namely,  the  Cloacse,  in  the  retired  parts  of  the  houses  of  tlie 
higher  class,  even  in  the  upper  stories,  and  to  the  construction, 
and  cleanliness  of  which,  they  pay  so  much  attention.* 

•  These  beads,  however,  may  as  probably  be  Phoenician,  from  so  many 
oi  their  de&cendauU  being  Caond  at  ouce  oa  the  Mediterranean,  and  South 
of  the  Niger.  • 

Vol.  X.  G 
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Men  were  sucriftced  at  Heliopolis,  and  to  Juno  or  Lucina,  at  a 
city  iu  the  upper  Thebais,  ealled  by  tiie  name  of  that  goddess. 

Herodotus  writes,  *^  In  other  aatwHMs  vfaeii  in  giief,  they 
shttve  their  heads,  eipedally  the  aettr  rekttfei;  whereas  in 
Egypt  these  persons  allow  their  beard  and  hair  to  t^row  on  such 
occasions.'^  The  present  king  of  Ashaatee  had  not  his  head 
AnmAf  at  his  beard  cut  for  twelve  moons  after  the  death  of 
his  hiother  Sai  Qoandaa,  accordmg  to  the  cuilolii  of  the 

country! 

Herodotus  speaking  of  tlie  Egyptians  embalming  dead  bodies, 
adds,  that  the  Ethioptans  do  so  too,  b«t  iii'a  difiereol  maaaier  ; 
the  Ashaatees  smoke  Ihem  for  preamatioii. 

The  priests  in  Ashantee  as  in  Egypt,  enjoy  a  portion  of  the 
offerings.  When  the  king'  sends  his  frequent  offering  of  ten 
ounces  of  gold  to  the  various  deities,  the  distinct  priests  ax# 
allowed  to  take  haif.  The  dignity  of  piriesthood  «Uo  is  here* 
ditary ;  ihey  are  exempt  from  taxes^  and  they  do  not  pretend  to 
divine  of  themselves,  but  merely  to  utter  the  will  or  disclosures 
of  the  Deity  :  the  same  is  recorded  of  the  Egyptian  priests. 

White  is  a  colour  as  sacred  hi  Ashaatee  as  it  was  in  Egypt; 
the  priests  are  not  only  dbtinguished  by  white  elothea,  but  they 
even  chalk  their  bodies  ail  over.  The  king  and  all  men  of  re- 
spectability put  on  white  clothes  on  their  Fetish  day,  or  Sunday. 
The  acquitted  are  always  chalked  by  the  king*s  lingoista,  as  a 
mark  of  thetr  ianocence;  and  the  kmg  always  sweaia,  and 
oudces  others  swear  on  a  white  fowl. 

In  Egypt  each  month  and  each  day  was  sacred  to  some  god; 
in  Ashantee,  they  h^i^ve  good  and  bad  days,  and  good  and  bad 
mASths,  and  all  undertakmga  are  regulaled  aecordinglj. 

Ctocodiles  were  sacred  m  Egypt,  and  fed  with  flesh.  In 
Ashantee  the  sacred  crocodiles  g-enerally  called  alligators,  (but 
which  as  yet  are  only  known  in  America,)  are  led  with  whits 
fowls,  by  the  fetishmen  or  priests.,  Diodoms  mentions  wolves 
as  sacred  in  Egypt  Hysenas  are  called  wolves  at  the  Cape 
of  Good  Hope ;  and  they  are  sarrod  amongst  the  ueiglibours 
of  the  Ashantees.    Clement  of  Alexandria  makes  hyaenas  for- 
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lHAAtn  food  ftecording^  to  Mom.  Ib  Egypt  to  kill  •  ttttmd 

duimal  designedly,  was  death  ;  accideiitaiiy,  a  tiac  to  the  priests; 
such  ii  the  custom  in  these  countries  also,  and  the  head  of  th^e 
hjc&a  m  wrapped  in  wkilo  cloth,  aad  bvriedy  which  !•  €«fioM 
ilea  we  reooUect^  diat  the  Egyptistis  nevor  Ml  the  heed  of  an 
nmnal,  and  that  the  sacred  animals  had  funerals.  The  vulture 
(though  it  does  not  appear  to  be  the  Percnopterusj  is  sacred 
m  Ashaatee  for  the  Mune  ttnaa  ae  it  was  in  Egypt^  beoaMO  ii 
oouiBttfea  all  the  oi^  of  th«  BeighhoiiiiM)od.  Juno  tlao  wae 
worshipped  tmder  the  form  of  «  Yulture  in  the  upper  Thebais. 

Iti  Ashantee  some  families  do  not  eat  mutton,  some  abstain 
from  fowly  others  from  goata'  flesh,  others  from  beef.  We  read 
in  the  acooaats  of  Bgypt,  And  the  ehepherdi  lifed  wpm 
cows*  £leeh»  which  made  them  a  separate  people."  Herodotus 
says  aJso,  that  some  of  the  Egyptians  did  not  eat  beef,  otliers 
did  not  eat  mutton,  others  spared  goats.  Mr.  Bruce  observed, 
that  sone  of  the  Afayaamians  would  not  eat  fowl,  others  never 
tsached  vesd.  Mr.  Hntoluson  obeerves  in  hie  diary,  (p.  419.) 
*<Thu8  many  of  them  are  so  particulai  ihey  will  not  stay  where 
eggs  are,  another  shaas  a  fowl,  ones  hates  beef,  and  many 
mutter  a  cham  if  they  meet  a  pig/*  Pigs  were  abhorred  in 
E^t,  and  ttany  arolded  all  conneuon  with  those  who  tended 
Ui;it  animal. 

Diodoms  is  particularly  struck  with  the  peculiarity  of  the 
Egjrptiaa  cestMn,  that  those  who  with  to  eierctse  the  calling 
of  dueves,  are  secretly  registered  by  the  snperior  of  ihe  fra*/ 

teriiity,  to  whom  they  carry  nil  llit-ir  spoil;  so  that  on  the 
losers'  going  to  him,  and  particularmog  their  property,  they 
neufe  it  again,  on  paying  one  quarter  of  the  vahie."  The  fol- 
lowing passage  is  from  my  chapter  on  the  soperstitioas  of 
Ariiantee.  "  The  inferior  class  of  priests  pursue  their  various 
occupations  in  society,  assist  in  customs  and  superstitious  ce- 
remoaies,  and  aio'applied  to  as  fortune-tdlers  or  conjurors  are 
ia  Europe,  espeeiaUy  in  eases  of  theft,  when  from  a  secret 
system  of  espionage,  and  a  reluctance  frequently  amounting  to- 
a  refusal  to  discover  the  culprit,  or  to  do  more  than  replace 
the  property  whence  it  was  taken,  they  arc  generally  successfiil." 
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the  existence  of  which  affords  a  curious  argument. 
.  I  have  dwelt  (in  the  chapter  oa  the  History  of  the  Ashantees,) 
oa  the  dwtindaon  of  the  bush-cat,  dog,  bafiidoy  and  tiger  fa- 
milies in  AMhMMkifi^  and  the  neigbboanqg  states,  and  eonsidered 
the  curious  circumstance  of  indiTiduals  of  difierent  nations  or- 
rangiug  themselves  m  the  same  families.    Herodotus  tells  us, 
that  in  Egypt  a  certain  number  of  men  and  women  were  destined 
to  take  case  of  particalar  animals,  and  that  the  son  succeeded 
to  the  hAex  m  that  duty.   Oats  and  dogs  were  'sacred  ia 
Egypt,  and  accordingly  we  fiad  the  relics  of  this  curious  insti- 
tution still  existing  in  modem  Ethiopia,  and  that  the  Egyptian 
oolonists  and  deserters  introduced  a  custom,  eveiy  trace  of 
which  was'  lost,  until  these  recent  inquiries.   The  **  Corn-stalk" 
and     Rcd-cartl>"  families  were,  probably,  originally  Ethiopian, 
for  Diodorus  says,  some  were  agriculturists,  and  some  shep- 
herds.  I  had  an  opportunity  of  perusing  the  researches  of 
Meinars,  but  1  cannot  help  thinking,  that  as  we  prosecute  our 
acquaintance  with  the  natives  of  tlie  interior  of  Africa,  we  shall 
find  additional  grounds  to  dissent  from  his  opmion, — that  .there 
is  a  greater  conformity  in  customs  and  political  institutions  be* 
tween  the  Egyptians  and  Hindoos,  than  between  the  Egyptians 
and  Ethiopians. 

The  parias  of  India  have  been  compared  with  the  swineherds 
of  E^pt;  and  the  ^ippiadee,  or  servant  race  of  Ashantee,  cor^ 
i^sponds  with  both.  The  Ashantees  observe  the  oriental  custom 
of  using  the  leflt  hand  only  for  all  ignoble  purposes,  and  of 
cooking  and  eating  with  the  right. 

.  The  Ashantees  cherish  their  beards  and  *  swear  bjt  them'  as 
the  eastern  nations  do,  contrary  to  the  impression  of  Strabo 
and  Meinars,  that  the  neglect  or  want  of  a  beard  was  one  of 
the  few  difierences  between  the  ancient  and  modern  Ethiopians 
and  the  Egyptians.  The  three  classes  of  men  in  ancient  Egypt 
are  to  be  recognised  in  Ashantee;  and  Meiners*  description  of 
the  tmUte*  nMiioreg  9»  a  rank  not  attainable  by  merit  or 
achieyementbut  by  birth  alone,  and  as  individuals  sharing  the 
territory  with  the  king,  agrees  precisely  with  the  institution  of 
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the  aristocracy  in  Ashantee,  who  uiuil  Sui  Cudjo's  time,  always 
gained  this  dignity  by  inheritance  only,  could  never  forfeit  their 
Uv&Sf  and  even  now  continue  to  share  the  territory  and  the 
power  with  the  king. 

I  do  not  recollect  to  have  ascertained  that  the  Ashantees  re- 
tained the  remarkable  antipathy  to  beans  of  the  ancient  Egyp- 
tians, but  I  think  it  probable^  for  it  is  extraordinary  tiiat  when 
tfiey  were  assuring  me  diere  was  really  an  Arab  nation  in  the 
niterior,  they  always  distinguished  them  as  **  eoHng  hean$^ 

There  are  many  remarkable  coincidences  of  the  customs  of 
the  Ashantees  with  those  of  the  Jews.   The  British  Critic  thus 
notices  one  in  my  work,  which  had  not  occurred  to  me.  About 
ten  days  after  the  Tam  custom,  a  sheep  and  a  goat  are  sacri- 
ficed in  the  palace  in  the  afternoon,  and  the  blood  is  poured 
oyer  the  door-posts.    It  is  scarcely  possible  but  that  tliis  rite 
must  be  connected  with  some  obscure  tradition  of  the  Jewish 
passover.**  The  Jews  too,  it  well  be  found,  (whether  ihey 
learned  it  or  introduced  it  in  Egypt,)  observed  the  same  pe- 
culiar delicacy  which  Herodotus  records  of  the  £gyptianS|  and 
which  has  origmated  in  the  cloacae  of  the  Ashantees,  a  refine- 
ment almost  unknown  in  many  European  countries*.  •  The 
Jewish  priests  received  a  part  of  the  sacred  oiierings  f.  The 
Jews  did  not  trim  their  beards  when  in  grief  J.    There  is  a 
servant  race  or  family  ui  Ashantee.   The  Ashantees  will  not 
touch  milk:  Mr.  Hutchison  mentions  an  anecdote  in  proof 
of  this  observation.     "A  boy  brought  some  milk  covered, 
and  Apokoo  lifted  the  lid  to  look  what  it  was,  some  of  it 
touched  his  fingers,  and  he  sent  for  water,  herbs,  and  dif- 
ferent things  to  purify  bis  fingers ;  he  said  he  would  give  me  a 
prt  sent  if  I  would  give  over  drinking  milk;  I  told  him  if  he 
sent  me  an  ounce  of  gold  daily  1  would  not  do  it ;  he  cursed 
the  milky  and  the  boy  for  bringing  it/'    The  strict  Jews  do  not 
eat  cheese,  unaccountably  foundmg  theur  abhorrence,  as  I  have 
been  told,  on  the  command  in  Exodus,    Thou  shalt  not  seethe 


*See  DeutJLxiii.  12, 13, 14. 
t  LevU.  xjLxi.  1 2  Sam.  xix.  24. 
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a  kid  in  his  mother's  miik,"    Strabo  speaks  of  Jewish  colonies 
Egypt 

^.  ThnM  we  diioover,  that  Abysiuiia  is  not  the  only  coimtjry 
wbich  has  been  partly  civilized  by  colonies  from  Bgypt,  and  that 

much  light  may  be  reflected  on  history  as  well  as  the  physical 
sciences,  by  pursuing  our  diseoveries.in  Africa  graduaUy  and 
|n  detail* 

Should  we  reach  Dagwumba,  the  sM  of  their  great  orade^ 

and  the  repository  of  their  rude  learning,  and  traditions,  MSS. 
may  be  collected ;  many  other  interesting  e  claircissen^enta  of 
Ethiopian  blstoiy  may  result;  liter^tnve  as  well  as  science  may 
be  benefited ;  we  may  add  historical  to  the  oitec^gical  proofii 
of  Cuvier,  that  no  race  of  negroes  produced  that  great  people 
who  gave  birth  to  the  civilization  of  ancient  Egypt ;  and  we  may 
ilntmtXf  that  the  civilised  Etbiopiana,  not  only  from  their  i»> 
tercourse  with  Egypt,  bn^  abstractedly,  wer0  a  much  more  hat* 
teresting  people  than  even  Herodotus  expected. 

J.  Edwabp  Bowdich. 


Abt.  VII.  All  Account  of  an  extraordinary  BUiar^  Lai- 
culu^,   TrmumiUed  to  the  Editor  by  Sir  £•  Uome>  Bait., 

Deak  Sir, 

Hatiwo  received  die  biliary  calcnius  and  the  accom- 
panying case  from  a  friend  iu  the  country,  they  appear  to  me 
to  create  considerable  interest,  and  not  undeserving  a  place 
in  your  Journal.   Your  inserting  them  will  much  oblige, 

W.    Bu A N  DE,  Esq.,  Yours,  most  truly, 

Btgfol  Imtitman.  Evskaed  Homs. 

Mrs.  G.,  resident  at  East-Bourne,  aged  about  45,  had  been  sll 
her  Hfe  at  times  sulject  to  bilious  attacks,  attended  by  tbeir  usual 

symptoms,  but  she  never  had  complete  jaundice.  Upon  some 
occasions  the  bilious  symptoms  were  attended  with  a  distressing 
itching  over  the  whole  surface  of  the  body.   Within  the  last  two 
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jem  ab%  had  finaqueBtly  sulFfifed  pain  in  the  itg^  of  the 
stomachy  especially  after  eating. 

On  Friday,  the  28th  of  July,  1820,  havini^  been  wearied  by 
a  walk,  she  threw  herself  upon  a  sofa,  and  instantly  scfaanifid 
fitvn  pain  high « up  in  the  abdomen^  vhich  left  her  in  a  feir 
aunoiea.  On  Saturday  eTening»  the  29th,  she  was  again  seised 
with  a  similar  attack,  which  was  frequently  repeated;  five 
grains  of  calomel  and  half  an  ounce  of  sulphate  of  magnesia 
were  administered,  and  afterwards  she  had  seterai  hoars*  sleep. 
There  w»e  no  tension,  and  the  pain  was  bnt  slightly  inereaaed 
on  pressvre ;  the  pulse,  however,  had  become  very  quick.  On 
Sunday  morning,  the  30th,  there  was  considerable  fever,  the 
pulse  was  beating  130  in  a  minute,  but  not  hard ;  the  bowels 
bad  scarcely  been  affeoted  ;  twelve  onneea  of  blood  weie  now 
taken  frem  the  arm,  which  moderated  the  palse  ibr  a  time,  bm 
costiveness  continued,  and  aolhing-  would  remain  upon  the 
Stomach.  In  this  state  she  continued  durini^  tlie  day,  when  it 
was  deemed  necessary,  in  consequence  of  the  poise  retnning 
to  its  former  frequency,  to  repeal  the  bleedini^,  whieh  was  done 
to  the  amount  of  twelve  ounces  at  five  in  tlic  arieiiioou. 

On  Monday  the  31st  the  pulse  again  quickened;  there  was 
mnch  restlessness,  sickness,  and  want  of  dne  evaooation  ftom 
the  boweb,  though  the  calomel  and  salts  had  been  repeated.  It 
was  therefore  thought  necessary  to  bleed  a  Ihiid  time  to  the 
extent  of  fourteen  ounces ;  pills  of  aloes,  jalap,  and  calomel 
were. used  at  interrals,  with  the  salts,  and  during  the  night 
and  on  the  mormng  of  the  first  of  August,  the  boweb  began 
to  be  scantily  affected  with  manifest  relief  of  pain. 

Tuesday,  Aug.  1.  The  pulse  came  down  to  b4  ;  tiie  buwcls 
coatintted  sparingly  active,  and  the  stomach  rejected  gniei  and 
fafodi  whioh  were  repeatedly  taken  in  small  quantities  at  a  time. 

Wednesday,  Aug,  2.  The  symptoms  remained  as  yesterday, 
Without  increase  of  pain  ;  the  sickness  continued  ;  but  two  doses 
of  flpsofla  «alt»  of  thf ee  drachms  each,  teammd,  upon  the 
stomach. 

On  Hiureday  the  third  of  August,  the  ^»erient  medicines 
weie  mofe  eifective  ihau  they  had  previously  beoi  dunng  her 
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illness,  and  at  seven  in  tUe  morning  the  gallstone,  represented  in 
Plate  I.  fig.  1,  was  passed. 

Friday,  Aug.  4.  The  nneasiiieBS  and  pain  of  the  bowels 
had  entirely  diinppeaved.  She  slept  well  during  the  night; 
the  pulse  was  eJbout  80«  nnd  lig|tt  Ihod  remalnei  upon'  tlie 
stomach.  '       *  ■    .   •  - 

Saturday,  Aug.  6*  Late  last  night  and  early  this  morning,  the 
pain  retmned  neatly  as  violent  as  befbre,  the  pnlse  became 
again  130  and  140  in  a  tmnnte,  the  tongne  very  white,  and 
drowsiness  alternating  with  ckliiium  came  on  towards  the 
evening,  but  there  was  no  vomiting,  nor  was  the  abdomen  either 
painfol  or  tense.  Under  these  circnmstances  it  was  deemed 
advisable  again  to  have  recourse  to  the  lancet,  and  eight 

oiiTiri  s  of  blood  were  willidrawii ;  the  calomel  and  Epsom  salts 
were  repeated,  which  fortunately  ronained  on  tlie  stomach, 
and  soon  occasioned  an  abundant  evacuatiott,  after  which  the 
alarming  symptMus  quickly  decreased  and  every  thing  contiiiued 
to  do  well.  The  amendment  has  been  progressive  up  to  the  pre- 
sent time,  (August  26.)  The  last  attack  appeared  to  have  been 
caused'by  the  irritatiaii  occasioned  in  the  bowels  by  eating  a 
quantity  of  icurrants* 

The  shape  of  the  gall-stone,  as  shown  in  the  Plate,  is  nearl  y 
cylindrical,  with  a  tubercle  projecting  from  its  side ;  its  length 
two  indies,  its  diameter  three*fourths  of  an  inch ;  it  weighed  . 
S89  grains. '  One  extremity  w^s  apparently  broken,  and  two  or 
three  fhtgments  were  voided  along  with  it  llie  broken  end 
exhibits  the  appearance  of  concentric  layers,  the  colour  of  the 
exterior  layers  being  rusty  brown,  while  the  central  portion  is 
pale  brown,  and  in  parts  nearly  white. 

This  aceount  is  drawn  up  lirom  a  memorandum  of  the  case 
transmitted  by  Dr.  iiUir  of  Brighton,  and  from  a  letter  from 
a  gentleman  in  whose  family  it  occurred. 
'  The  gall-stone  is  almost  entiiely  coinposed  of  the  spermaceti- 
like  substanee  which  M.  Hienard  has  called  dkfhgietme ;  it  is 
soluble  in  hot  alcohol,  and  deposits  crystalline  plates  as  the 
solution  cools,  leaving  a  very  small  portion  of  brown  insoluble 
mattfisr. 
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Art.  Vlll.  On  a  neiv  Method  of  Secret  Writing,  Richard 
Chenevixy  £sq[.|  F.R*andAJ&.MJld*A^tfc.  Cammmr 
nicated  hy  the  Author. 

A  METHOD  of  writing,  so  occult  as  to  escape  detection,  has 
long  beeik  among  the  desiderata  of  govemmeiits^  and  of  ail  whose 
occi^mtioiis  may  make  lecret  communicalioa  adTuptngeoas; 
and  though,  from  the  earliest  times,  attenqits  haye  been  made 
in  all  countries  to  attain  this  object,  no  mode  has  yet  been  de> 
vised  which  fulfils  the  three  conditions  required  bj  hot^ 
fiaeoii:— Ist,  that  it  should  not  be  laborious  either  to  read  or 
write 2nd,  that  it  should  be  Tory  difficult  to  be  deciphered  t-^ 
3rd,  that  it  should  be  void  of  suspicion.  This  great  man  under- 
took a  solution  of  his  own  problem ;  but  the  cipher  he  produoed 
is  remarkable  for  nothing  so  mnoh  as  for  trantgressing  the  wmj 
rules  he  had  himself  established,  for  it  is  my  laborious  to  rsad 
and  write  ;  it  is  not  very  difficult  to  decipher ;  and  it  is  not  void 
of  suspicion.  Of  these  qualities  the  most  desirable  is  the  se- 
cond ;  seoiecy  tieing  the  eiMntial  pwyerty,  the  am  ^im  aan»  of 
cryptograpliy.  The  second  in  importanoe  is  the  labour  of  the 
cipherers  and  decipherers  ;  and  last  of  all,  iliould  be  taken  into 
account,  whether  a  letter  containing  secret  writmg  may  pass  the 
inspectum  of  a  person  interested  in  preveatiog  comnoiiicatiQii 
between  the  corresponding  pasties^  without  creating  suspiciQa 
in  his  mind.  By  much  the  greatest  portion  of  the  secret  cor- 
respondence carried  on  in  civilized  states  is  tolerated  and 
avowed;  in  so  mttch,  that  a  professed  decipherer  not  an£te- 
quently  makes  one  of  the  retmne  of  diplomatic  establishments ; 
and  some  have  acquired  so  much  address  in  the  art  of  detecting 
the  contents  ol  secret  writings  that  they  can  translate  a  ciphered 
passage^  even  of  a  language  irtiioh  is  unknowii  tothem,  £rom  its 
fictitious  into  its  natural  characters*  Their  skill  in  deciphering, 
has  been  the  cause  of  considerable  expense  to  g^emments ;  for 
as  no  cipher  is  supposed  to  be  impenetrable,  sovereigns  and  their 
ministers  have  found  themselves  under  the  necessity  of  con- 
veying intelligence  by  couriers,  sent  on  purpofe;  and  this  pva(0- 
tice  was,  perhaps,  encoureged  by  agents  who  considered  their  , 
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own  labour  more  than  the  public  money.  A  cipher,  which 
should  fulfil  the  second  condition  of  Lord  Bacon,  might  be  a 
means  of  economy  ih  all  ooimtriet  where  communication  by  the 
poet  otBct  IB  Bafe  and  unrestricted ;  and  at  all  eyents  might  give 
additional  secnrity  to  the  expensire  mode  of  couriers  a^  uinst  the 
accidents  to  which  they  and  ilieir  despatches  are  exposed. 

One  of  the  oldest  and  most  celebrated  modes  of  secret  writing 
is  the  Spartan  seytale ;  but  those  by  means  of  which  the  best 
hope  of  practically  accompfishing  the  intention  of  Lord  Bacon 
may  be  entertained,  may  be  redm  t,  d  uiRkr  two  heads  : — 1st, 
resolving  the  sentence  to  be  written  mto  its  letters,  and  then  distri- 
botioip  those  letters  in  another  cffder,  according  to  a  known  role, 
whicfa  mle  forms  the  key  of  the  cipher -4uid  dnd,  ^e  substitu- 
tion of  fictitious  symbols,  in  lieu  of  the  true  letter  of  a  sentence ; 
which  symbols  have  a  value  determined  by  previous  couviuLion. 
In  the  former,  the  true  letters  of  the  sentence  are  revealed  to  the 
eye ;  but  iSmt  import  is  concealed*  by  their  dispersion,  in  the 
latter,  the  order  of  the  real  letters  determines  the  order  of  the 
^jfmbob ;  but  their  meaiung  is  disguised  under  the  conventional 
vaUue  attributed  to  those  symbcds. 

As  to  the  first  of  Lord  Bacon's  mles^  the  latter  mode  of  cipher- 
ing may.  be  so  contrived  as  to  offer  some  advantages.  When  a 
single  symbol  is  substituted  for.  a  single  letter,  the  additional 
time  and  labour  which  secret  writing  requires  more  than  common 
writings  consist  in  the  interruption  inevitable  whenever  it  be- 
comes  necessary  to  consult  the  key ;  and  this  must  happen 
almost  at  every  letter.  However,  it  is  possible  so  to  coiistrnct 
a  diagram,  as  considerably  to  reduce  the  fastidiousness  of  this 
operation ;  whereas  the  division  of  a  phrase  demands  that  it 
should  be  first  written  out,  and  the  letters  counted  and  ^persed  s 
and  then  copied  again  in  tlieir  artificial  order.  But  a  single 
operation  is  sufficient  for  the  method  by  substitution;  and,  if 
Ike  phrase  is  long,  the  itameaning  w<»ds  Aay  be  written  in  let- 
torsy  die  rest  in  symb(4s. 

With  i(;;j;ard  to  his  second  rule,  that  the  cipher  should  not  be 
easily  deciphered,  substitution  has  intinite  superiority.  Be  the 
letters  of  a  sentence  dispersed  as  they  may,  study  ^  detect 
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the  law  of  the  new  imBg«iiieiit;  for,  let  any  one  letter  be 

chosen,  and  tried  successive!)  with  those  which  follow,  first  omit- 
ting one  place,  then  two  places,  then  three,  ^c, ;  aud^  if  the  first 
letter  fiiil,  let  another  be  tried;  a  period  matt  come  when  a 
lyllable  is  formed,  and  then  a  word ;  and,  &e  law  onoe  aeoer* 
tained,  the  deciphering  of  the  whole  ensues  of  course.  But,  in 
substitution  there  is  no  palpable  clue,  at  least  of  this  nataie ; 
and  a  system  may  be  devised,  such  as  can  einde  all  the  known 
ndes  and  meliiods  whicb  anthors  who  have  written  upon  Atfs 
subject  have  laid  down  for  the  detection  of  secret  writing-. 

Neither  the  one  nor  the  other  of  these  methods  is  exempt 
from  suspicion.  Both  may,  indeed,  present  the  ciphered  sen* 
tence  under  the  iq  ypearance  of  a  foreign  language,  but  such  a 
deception  eould  not  long  prevail  in  any  of  the  nations  now  likely 
to  use  a  good  system  oi  cipliering.  To  comprise  all  the  ends  of 
Lord  Bacon  in  one  system,  seems  to  present  insurmountable  dif- 
ficulties ;  and  the  strongest  proof  that  it  does  so^  is  that  one  of 
the  most  powerful  of  hutoan  tntelleets  did  not  aocomplish  what 
it  had  conceived.  It  is  probublc  that  the  sacrifice  of  some  one 
of  these  qualities  is  indispensable,  in  order  to  attain  the  others ; 
and,  in  the  great  generality  of  cases,  to  avoid  iiuspicion,  is  that 
wludi  may  be  the  least  attended  to.  In  besieged  towns,  in 
camps,  armies,  and  wherever  suspicious  correspondence  is 
bkely  to  be  intercepted,  it  is  important  to  deceive,  even  as  to 
the  my  existence  of  secret  communicatioDS ;  and  a  cipher,  so 
eonstruded  as  to  elude  snwpfeioa  ontlua  head,  must  be  preferred. 
Such  a  one  may  easily  be  devised  on  the  present  principles,  but 
it  cannot  be  otherwise  than  laborious  to  the  cipherer. 

In  the  present  system  'substitution  is  the  mode  employed. 
The  first  object  in  view  1ft  secrecy ;  the  second  ease  to  thto 
cipherer;  the  last  to  avoid  suspicion. 

The  first  and  most  important  eiicl  is  attained  by  a  peculiar 
arm^ement  what  is  usually  termed  the  key.  In  tlie  present 
syalem,  the  key  is  constructed  upon  princqfiles  whksh  differ,  very 
materially,  Irom  any  that  have  be^  made  public ;  and  the  eiect 
of  this  diJference  is  to  give,  to  a  small  number  of  symbols,  a  * 
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grester  variety  of  values  than  appears  to  have  been  hitherto 
■eeomplished  in  any  other  system. 

The'Ebglifh  alpiiabet  is  composed  of  twenty-six  letters ;  ii, 
y,  w,  and  if  j,  'being  considered  '  as  havhig  distinct  (bnctions. 
No  cipher  can  be  complete  if  each  of  the  twenty-six  letters  is 
ndt  Tepresented.  But,  if  the  valae  of  the  symbol  never  changes; 
immediate  detecdon;  as  every  dpherer  veil  knows,  is  inevitable. 
Even  should  ^r  vahie  alter,  and  return  to  be  the  same,  at 'the 
end  of  a  certain  period  or  revolution,  the  obj(  ci  ion  is  still  tlie 
same,  witii  this  modification  merely,  that  it  is  dinunished  in  pra« 
portion  to  tiie  length  of  tiie  period.  Thus  tlie  period  of  a  cipher 
*  for  an  alphabet  of  twenty-six  letters,  each  baving  its  variable 
symbol,  offers  ^  loci,  if  so  they  may  be  termed  ;  and  tlic  diffi- 
culty of  unravelling  it,  compared  to  the  difficulty  of  unravelling 
a  cipher  in  which  the  value  of  the  symbols  is  invariable,  is,  as  it 
were,  multiplied  by  26.  But  even  tins  security  is  not  sufficient 
in  practice. 

To  avoid  the  existence  of  a  period,  or  so  to  lengthen  the 
lavolution  as  to  make  it  practically  infinite,  is  tbe  evident  mode 
to  be  Ibllowed,  in  order  to  accomplish  secrecy ;  and  sndt  is  the 
principle  adopted  in  this  cipher.  For  tliis  purpose  four  addi- 
tional symbols  have  been  introduced,  which  in  no  manner  com- 
plicate either  die  theory  or  fhe  practice;  bat  which  most  amply 
produce  the  desired  effect.  By  their  assistance  the  cipher  is 
composed  of  26  original,  and  of  four  additional  symbols ;  conse- 
quently the  period  of  recurrent  values  must  extend  at  least  to 
thirty ;  but,  such  is  the  power  of  the  four  additional  signs,  aided 
by  oAer  contrivanees,  tiiat  many  new  combinations  interrupt 
Ibe  period,  even  when  but  one  single  key,  with  all  its  variations, 
is  used  ;  iind  as  26  letters  admit  of  a  variety  of  permutations 
which  would  be  expressed  by  quadrillions,  and  have  for  type,  ail 
the  languages  of  the  earth,  it  follows  that  the  number  of  keys  ot 
wbicb  Uns  cipher  is  capable,  would  also  be  expressed  by  qua- 
drillions ;  and  that  these  quadrillions,  multiplied  by  the  length 
of  the  period  of  each  key,  with  ail  the  variable  values  of  its  sym- 
bols, gives  the  number  of  lod  contained  in  one  entire  period  os 
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VttTolutkm  of  the  cipher,  witli  all  its  changes,  keys,  and  permu- 
tations ;  and  this  number  aniomUft  to  quiotillionSy  that  is  to  say^ 
to  practical  iaiimty* 

In  ordar  to  gm  an  idea  of  tlie  powur  of  tiM  fo«r  fi4<^«%«iit| 
symbols,  and  the  changes  they  introduce,  it  may  be  stated  that 
with  a  coiuaiuii  key,  and  mvaiiable  symbols,  any  letter,  word,  or 
piuase,  can  be  written  but  in  one  maniier ;  whereas  with  the 
^nesent  key»  but  without  changing  the  Talue  of  lha  tymbola,  th» 
word  Europe  may  he  ciphered  in  200  difierent  manners ;  Asia* 
consisting  of  fewer  letters,  iu  16;  and  Euidueipation,  in  1,280; 
and  &o  on  in  a  certain  ratio.  Now  as  each  locus  of  each  key 
gives  a  new  symbol  for  each  letter^  it  follows  that,  with  one  koy^ 
aidaaitting  all  the  locs»  Europb  may  be  wrtttea  in  6,000  dtffisrent 
manners ;  Asi a  m  480 ;  and  Emajtcuatiov  in  41 ,400»  Thus, 
with  the  entire  cijjlier,  and  all  its  keys  and  permutations, 
EMANcxpaxxotf  may  be  written  in  hundreds  of  quintiilions  of 
different  mannenu  And  this  estimation  is  a  !»««iiniiBff  •  for  Ilia 
four  additional  symbob,  and  other  contrivances,  do,  in  fact,  by 
giving  rise  to  new  comltiiiaiions,  iuerease  the  power  of  f^^fh  kejf 
not  merely  in  an  arithmetical  ratio* 

This  mode  of  estimating  the  power  of  a  cipher  may  be  held  aa 
illuaory ;  for,  however  the  symbols  may  be  multiplied  or  coa^ 
bined,  the  limits  of  their  import  are  assigned  by  tlic  iiumber  of 
letters  in  the  alphabet ;  and  the  utmost  number  of  values  which 
each  can  have  is  36 ;  conaequentiyy  the  chances  against  .detect- 
ing the  valae  of  any  given  letter,  are  35  to  1 ;  and  the  chaacea 
against  detecting  the  meaning  of  any  two  letters  united  are  25, 
25,  or  25"!;  and,  in  general,  the  chances  against  detecting  the 
miming  of  any  word  or  sentence  composed  of  a  letters,  is  25'. 
Hence  the  chancea  against  detecting  the  .word  axAirciPATiov, 
written  hi  cipher,  are  25* ;  a  number  which,  to  all  mtents  and 
purposes,  is  equivalent  to  ihdt  which  expresses  the  modes  of 
writing  that  word  of  12  letters  by  the  entire  ci^er  now  under^ 
poosideration.  Whatever  be  the  air  of  mystery  a  cipher  may 
assume,  if  the  number  of  letters  in  the  alphabet  it  has  to  exr 
press  be  771,  and  the  number  of  letters  in  the  ciphered  word  or 
phrase  be  »,  the  chancci  in  favour  of  secrecy  are  (m  —  1)" ;  that 
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is  to  say,  detection  is  reduced  to  a  mere  ^less.    The  expression 
—  /)«  may  be  considered  as  a  limit ;  and  a  cipher  which  at« 
tains  it  doe§  all  that  can  be  done,  and  mncb-nMNre  than  is  mdis- 
penaable  for  absoiate  aMtoy. 

The  ease  with  which  this  cipher  may  be  used  by  those  who 
have  the  key,  is  the  same  as  in  all  ciphers  where  a  substitute  is 
employed  for  the  true  letter,  and  greater  than  in  all  dphert 
when  that  sahetitute  is  eonpUcated*  The  most  natural  and 
evident  symbols  which  occur,  are  the  letters  of  the  alphabet, 
with  new  values.  Ihey  are  so  familiar  to  all  persons  as  to  be 
executed  withoiU  any  perception  of  effort ;  whereas,  if  new  sym- 
bols m«ist  be  kamed,  inminerable  ineoovenlencies  may  anae. 
This,  indeed,  1s  a  defect  in  the  most  tngenioiis  and  satisfhefeory 
ciphers  known,  and  particularly  m  one  which  is  to  be  found  in 
Ree^  Oyckipmdiaj  Art,  Ciphsr  %  and  which  seems  to  possess  the 
requisite  of  secrecy,  in  a  very  emment  degree.  The  anthor  pro« 
poses  thiense  of  dots,  or  of  lines,  disposed  according  to  a  certain 
law,  above,  upon,  or  below  a  horizontal  line,  reachin*^  fit»m  left 
to  right  of  the  page.  But  a  cipherer  is  much  more  exposed  to 
commit  mistakes  in  giving  the  due  position  to  a  dot,  or  the  proper 
length  to  a  line,  than  in  writing  down  a  letter  to  wMdi  he  has 
long  been  habituated;  and  indeed,  upon  the  whole,  no  system 
of  symbols  seems  to  unite  so  many  advantages  as  the  letters  of 
our  common*  alphabet,  to  which  new  values  are  assigned. 

The  author  of  the  article  just  alluded  to  has,  upon  some  occa- 
sions, adopted  arithmetical  figures.  These,  though  preferable 
to  dots  and  lines,  are  not  so  convenient  as  letters;  for  in  their 
single  state  they  have  but  ten  varieties  of  forms,  and  beyond  that 
number^  two  units  must  be  used.  Kow  this  requires  not  only 
double  time  and  labour,  but  a  double  effort  of  attention,  and 
doubles  the  chances  of  committmg  mistakes,  since  the  specifi-^ 
cation  of  each  letter  depends  upon  the  united  power  of  two 
symboli. 

It  seems  to  be  a  radicid  Ihult  in  the  cipher  of  that  author,  that 

to  express  a  single  letter,  he  employs  two  symbols,  and  olteik 
three ;  or  at  least  symbols  composed  of  two  or  three  parts,  each 
of  which  requires  a  separate  operation  both  of  time  and  of  atten- 


* 
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tion^  and  co]weqiieiitlymultif>lie«iiot  only  Itlxmr,  but  also  the 
possibility  of  error.  A  companion  between  the  phrases  he  has 
written,  and  the  number  of  dots  or  lines  he  empioysi  gifea,  for 
leaulty  at  least  tkiee  dots  or  lines,  as  composing  symtiols  of 
rach  letter;  and  when  be  uses  the  letters  of  alphabet,  at 
least  two  ot  iliese  are  employed  to  form  the  symbois  of  one 
natural  letter. 

The  cipher  proposed  by  Lord  Bacon  is  still  more  defective  in 
thia  respect,  as  it  requires  fire  symbols  for  one  letter,  which  five 
S3rmbo1s  are  translated  into  five  other  symbols,  and  thus,  in  fact, 
one  natural  letter  requires  ten  symbols,  or  one  symbol  composed 
of  t^  parts.  The  present  system  has  the  advantage  of  employ- 
ing the  most  easy  and  familiar  symbols,  and  bnt  one  of  these  to 
denote  one  letter ;  and  a  single  operation  of  hand  and  mind 
suffice  to  express  each  natural  letter,  the  number  of  which  con- 
tained in  any  sentence  in,  notwithstanding  the  additional  synir 
bols,  not  less,  and  may  even  be  greater,  than  the  number  of 
symbols  necessary  to  write  it  in  cipher.  The  time  which  this 
mode  of  secret  writing  requires  more  than  common  writing,  is 
the  time  which  the  cipherer  employs  to  raisi  liis  eyes  from  the 
paper  on  which  he  writesi  to  the  key  of  the  i^pbisr,  there  to  find 
the  symbol,  and  then  to  transcribe  it  on  his  paper.  A  good  dis^ 
position  of  the  key  fecilitates  this  labour,  and  habit  still  furtlier 
diminishes  the  loss  of  time  ;  but  tXic  trouble  of  transcription  is 
inevitable  in  every  cipher  where  substitution  is  used. 

upon  which  this  cipher  is  constraeted  are  sncb^ 
the  values  of  the  symbols  are  so  perpetually  changing,  their  . 
vai  iauuns  are  dis^iscd  under  so  much  apparent  irregularity, 
their  progress  has  so  little  conformity  with  any  discoverable  law, 
that  detection  is  next  to  impossibles  In  order  to  ascertain  Ihis^ 
however,  it  is  submitted  to  the  following  test  A  sentence  com- 
posed of  198  letters  is  here  written  in  its  natural  characters, 
intelligible  to  every  person  who  can  read  English,  and  is  then 
ciphered  in  five  difiGerent  ways.  If  the  clue  is  really  discover* 
able,  this  specimen  is  sufficient  to  detect  it ;  and  the  person  who 
unravels  It  will  then  be  able  to  decipher  another  sentence  con- 
sisting  of  29  letters,  which  is  also  ciphered  in  five  diftereut  uiau'> 
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n^rs,  but  wHIeh  is  not  written  in'  its  natural  chtntcters ;  to  do 

this  being  the  probkin  proposed  to  the  decipherer. 
The  seatence  proposed  as  the  key  is  the  following  :— 
Jf  ika  sentence f  contaim^  about  two  humdred  letters^  and 
ciphered  m  five  different  ways,  does  not  lead  to  detection,  before 
the  Jirst  of  January,  one  ihousand  eight  hundred  and  iweniy'iWQf 
the  method  must  be  alLofwed  to  be  tolerably  secure, 

Ctpasn  No.  1. 

■ 

S  <  ■  w8  enyc  e^0va8u  Icbfy^azbo  yldkg  iI4  siddkzp  U(pky 

8i  b4r  r4yuaiii«^s  4g  zt:li;L  ugvcpejii  sgcm  wl4ii  Snq  cfiy  to 
fj^hztlpo  zkbqvj  vej  dor^v  te  qpsbozB  u^m  ^ivcxqd)f  o^ij^ 
kevhcrd  twi  ofrxcq  d^  ent  r^f^l  8k4f  Ix  ^4B3co  if  oz  ^hv^Ibpfy 

GirHBB  No.  %f  of  tlie  same  sentence. 

A  < —  f^iv4k8cgmbh8a  tjhnefighv4skrm  orkxsiupe  v^dpoern 
fjvahby4  sewiSbhkdwjx  yfs48r^heoxmgplmrb  fiyso  JbjuSavos- 
p^erxi  w4Idpynvt  L4qosapz8^tnxg^byp8enrfgy  Pkewhcr 
Rj^xjdfrycq  ehadmspMm^k  Vt84glvzsdmihdlw  hetybzmtvfx 

omBz. 

Cipher  No.  3^  of  the  same  sentence.  . 

♦  eiaiiijk  f4axft|a  pfii^a  bdb  VbpaldclibkeqUcni? 
innrgiili4yamblp  ^g;nlyfixft  *87hfi^  ydgmi^^ez  vyadosuke^ 
jratidwfKhsk»4  qbSrfnd^  i^weteoxrraky4z8whpnj  j<^j  cM 
ni4pt4ybntzl  yb^xgljny  ftdifuwbSab^aldxtbm  vtglxmagj^kb^yd. 

Cipher  No.  4,  of  the  same  sentence- 

G  1^  Isrh  p^o  ajar  rrap  tpri  poH  iqffm  io^  cog6 
qbpc  f  ^xi  iupl  84^k  x^qw  atlz  nwhu  bgkz  vfoe  xgdf  juya  ikgr 
<^lbr  I4jh  sdu  8pcn  y4wi  roql  yjiS  lydA  ongt  cqxs  8oai  udeu  49rc 
ySdo  sexa  mtyl  f cwz  jolq  akxh  n4^b  hr^n  f  g^k  4a|^  4bqd^ 
hx8f  ufxm  Sjx. 

CirB£&  No.  5,  of  the  same  sentence. 

F  >  8zra  jpo4  kpeS  udu8  iofg  hgio  drip  8Ioh  ^o4r  8^u 
zixd  ff CO  m^^q  uhwn  y^rx  zs8x  8^s  xcf^  pf  iy  p^wx  aSpr 
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Isvf  came  xq^t  hSe^  xkv4  jenw  s<^rb  mSnx  j^fo  l£ia  xn^pi  Sw4^ 
xyby  jfop  bMi  Ilpa  gSal  ogk^  ««ptt  Ifim  vyBd  jamf .tikr4 
iOpug"  dior arises. 

The  sentence  proposed  to  be  deciphered,  and  tlie  explanation 
of  which  may  be  one  of  tiie  tests  tiiat  the  present  inode  of  secret 
wrtUiigh^lMe&detectedy  stands  thi^  . 

Cipher  No  6, 

mroxtip^s  sc  gSmzqpre  osua  ebzpdni. 

Cipher  No.  1,  of  the  same  sentence. 

a 

CiPH£&  No.  89  of  the  same  sentence, 
nfdrn  toh  feos  wxha  jpux  8hfo  fvio^* 

CiPBU  No*  9»  of  tha  mm  aeotoBce. 

A        yj  j  8b41ssrcglofd^wk^4^ljjf  nu9. 

CiPHBE  No.  10,  of  the  same  sentence. 

2  C     wf  d8  twaebzjlqqatqqdl  ugy  ur  gtya. 

The  capital  letter  prefixed  to  all  these  ciphers  mdicates  tha 
locus  in  which  the  key  is  used ;  and  unless  it  is  purposely  chan^d 
in  the  course  of  the  sentence,  it  remains  the  same  throughout 
This  letter  may  be  called  the  indicator.  Now  such  is  the  pliability 
and  ^tent  of  this  cipher,  that,  by  chaoging  the  iadicatoc»  one 
single  symbol  may  eipms  every  letter  in  &e  alphabet or,  in 
other  words,  the  indicator  may  be  used  in  lien  of  the  symbol, 
and  the  symbol  may  stand  in  place  of  the  indicator ;  and  thus 
the  mode  of.  usmg  the  cipher  is  completely  reversed,  as  in  the 
following  example,  in  whioh  the  abore  short  sentence  is  written 
according  to  the  reversed  method. 

.  CiraiA  No  1 U  of  the  same  sentence* 

m: — P'^gy  pmfbde^q8k^ghftj  slnx^k  w.q8 

which  in  the  natural  order  would  stand  tluiS" 

Cipna«  No.  \%  of  the  same  sentence* 

Pm4m  Grn  Yni  Pin  Mm  Fm  Bm  Dm  Em  ♦m  Qm  8m  Kme^m 
dn  Um  Fm  Tm  Ja\Zm  Lm  Um  Xm  ^  Km  Woi  (^m  JSnu 
Vot-  X.  H 
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and  shew&tbatit  is  possible  to  load  t^is  cipher  wit^i  the  defect 
iaiAto  theMCOUiit^f  Uiatpliicli  If  im  Ree8*gCifckpt^  i  but 
the  adrotttion  of  two  symbols,  or  <^one  symbol  eonposed  of  two 
|»arts,  has  been  studiously  avoided. 

The  twelve  exjuupies  here  stated  have  been  writtea  with  one 
single  key,  varying  nwialy  tlie  Taina  of  Ihe  symbols.  JTheroioie 
tlie  proUam  to  be  resolv^  is  pBopoaed  under  the  simplest  aspect 
possible ;  unless^  indeed,  the  variation  of  the  value  of  tha  symp 
hols,  which,  when  only  one  key  is  used,  is  essential  to  extreme 
secrecy,  be  abstracted.  Euch,  however,  is  the  security  of  this 
dfdiar  in  itself ,  andtha  genevality  e€  tiM  psiooiplas  npoftwliicli 
itis  constraetod,  Aat  wlien  two  keys  are  nsed^  and  die  llbur 
addilional  symboU  admitted,  the  variation  of  the  viilae  of  the 
symbols  may  be  dispensed  with ;  and  such  is  the  form  in  which 
this  cipher  otes  tlis  gwateat  pmotioal  ultUty,  together  with 
sa£|ici^  compass  to  attain  the  indispensable  olijoct  of  secrecy. 
So  great  is  its  power  even  in  that  state,  that  Europe  may  be 
ciphered  in  6,400  different  ways, changing  one  letter  each  time; 
'  AaiA  in  266;  anjl  EnAirctpjkTioir  in  2,6219440.  In  this  very 
lediioadeondition^  it  is  sabmitted  to  similar  trial  as  the  former; 
and  a  known  sentence  is  ciphered  in  two  different  ways,  by  the 
help  of  which  an  unknown  sentence,  ciphered  also  in  two  differ- 
ent ways,  may  be  deciphered,  if  the  security  of  the  method  be 
wot  extreme.  The  known  sentence  is  the  same  as  that  ciphered 
In  ciphers  1, 2,  3, 4,  and  & 

Cipher  No.  13. 

grts  dewb  zlwe  algr  n4ly  kwl^  wiyr  y^ud  iknp  Iper  xode 
aojk  wxuyicve  mttf  bklS  xts^  orin  igbd  myaj  fkeo  anpu  xled 
guwy  wrds  ferd  n^su  ebuf  stjf  fkoS  4 winy  ucy4  ^jfx  vwzc  enif 
povm  gwxe  4thi  byi4  ufiUi  nien4  mm^j  erf  j  qy4m  ekrd  dyqr  ijto 
ttm  ntei  srnm* 

^■"'o  t^w9  •F**** 

Cipher  No.  14,  of  the  same  sentence* 

Knwx  envoi)  jalu  dfum  gfsd  jvwt  szkb  4iyp  4yc^  fx8m  mqrd 
44xilig  imgw  pnf  h  rmwl  qgwb  m^xa  hffy  fii8j  x4dz  lyuq  Ijxy 
ptOM  l|yv  ysbtskhd  ncU  tft^y  yxok  wigh  pyU  ynki  bnap  dtan 
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dcfs  xb^  ioM  idtf  Buuy  ynlq  attcTzqis  4b«i  doi^dfbt  ekel* 

ekbq  b/du  uotn  rui.  '  '* 

l*lie  following  w  the  unknown  tentence  ciphered  by  means  of 
tl|e  same  key  as  the  above. 

«  ■ 

Cipher  No.  .1^ 

Znkiox  dcwjba  welfud  nqbyrj  ugp^xm  dvguwy  fyod^^  gfo^dA 
4s^lut  tcar4w  ooSdnl  w4vnpm  vet4wj  qgylxw  hqgytkw. 

CiPttHi  No*  16,  of  the  same  aejateace^ 

Baf^m  ynvsdf  Hrsgt  gozk^gklt|pr  aeaali  saecM  iihiabi' 

MCngn  pnlSit  qergaw  i^gxve  wylnqg  4fst8q  kuwys. 

The  assistance  afforded  m  all  these  examples,  byg^vhig^a 
known  sentence  as  a  kmd  of  key  to  dedpheriai^  jm  mkmnm 
sentenoe,  is  what  is  studiocisfy  aToidad  in  aH  the  applications  of 
cipher  to  real  business ;  and  it  might  happen  that  a  method  of 
secr^  writing  which  could  not  stand  so  hazaidous  and  JS&fm  a 
test  as  this,  night  yet  be  saffidiently  feopre  §ot  eveiy  pnMstNpl 
purpose,  in  wUch  no  aid  were  frisked  to  promote  ^eteotifMu 
To  ascertain  this,  another  sentence  is  ciphered  as  the  abo?p,  by 
means  of  two  keys,  difierent  from  (hose  before  used ;  but  the 
power  of  which  is  8udi»  thai  Eswn  nay  be  wiiliMi  by 
diem  in  4,609  diiereal  ways;  ^ia  in 296;  EMAKoiFATior 
in  1 ,91 7,728.    No  known  sentence,  however,  is  given  as  a  help ; 
and  detection  must  be  attempted  without  any  such  assistaace, 
aad  tqpon  die  eonmon  ^nciflea  laM  down  hy  wrkte  ^ 
prescribed  rales  for  deciphering  secret  chiiactegfc         •  • 

CiPHsa  No.  17. 

hnadvkii  otiikpinhr  ef4  huxo^ag  yd  dgs8^  jdJ^pyJinmrn  iool\ 
rxx  iso^  oartoio  fouagxf  acb  upelfwqp  q^;^  Iduhrqh  t^.9{^ 

f^Ui^viixwj^llft^^  .  . 

And  finally,  the  cipher  is  reduced  lo  the  very  simplest  state  in 
wbichit  can  stand,  but  one  key  is  used,  and  the  value  of  the 
iymb<dp  do  nH  vaiy*  in  this  midiiioii  the  synbafai  whiok 
dMota  BvmorB,  are  oapaUi  of  M>  pemwMtinis}  Hhase  m 

A&iA  of  16  i  and  tho2ie  in  Emamcipation  oiAfi^   This  biHt 

H2 
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tHal  it  prbpiMed  as  in  iotreme  cue ;  for,  as  in  prictic^^  tbe  dif^: 
ficttlty  between  nmug  two  keys  or  one  is  very  trifling,  and  the 

security  at  least  one  liuadked  times  as  great  in  the  former  ; 
it  would  always  be  more  advantageous  that  two  should  be  used... 
The  trial  here  made  is  under  the  same  circumstances  as  would 
attend  the  cipher  in  practice.  No  known  sentence  is  gtVen  as  a 
help  to  detection. 

CnPHBm  No.  18. 

sxkepazb  S^vtms  kq  Iswmhjf^doedn  veka  tihpjzh  ^rss  nr 
yamp  faaimdyk  xejw  beir  vxr  a4qfam  )yteff|  tt  fturo  jflinsiny 
a^h  Mi8gfi  an  bupcyr  ddiaxcj  w  (^ykShmx  pp  ytf 4hpold  yjy  iC 

h4vfb  ^kxdpz  vvz       8a  r4up4j  \):p  jj^^w  uuut4  wuv(^>gzbiych 

<|xJuftf  aq^  Uy  fhp^t  trdt  etev  dfiiq  ceyucjLcgS.pici  pici  xs« 

•Upon  the  whole  the  advantages  of  this  cipher  are,  1st,  its 

extreme  simplicity  in  every  respect,  for  any  person  may  make 
himself  complete  master  of  it  in  ten  minutes  :  2ad,.the  symbols 
^sed  are  familiar  to  all  personst  and  easily  written  and  r^ad :  did, 
M  one  symbol  la  used  to  eiq^fesi  each  tetter,  hence  dieie  is  no 
greater  danger  of  commHthig  errors  than  hi  copying  any  other 
unknown  lanc^ua^e,  and  no  more  time  lost  than  in  any  other 
work  of  substitution  :  4th,  it  is  as  secret  as  a  cipher  can  be,  for 
its  pbfwttr  exceeds  the  limit  (in*-*  l)r:  it  is  ap|4icabla  to 
avery  language :  6th,  it  is  applicable  to  every  system  of  ^ig^ak 
by  sea  and  land,  and  to  every  species  of  secret  eorrespoudence 
by  telegraphs,  flags,  4rc.,  where  letter  symbols  or  signals  are 
used,  as  these  nkme  are  sasceptible  of  being  reduced  to  fixed 
and  general  prineiples :  7Ui,  any  number  of  ciphers  may  be  dis- 
tributed and  employed  withijnt  danger  of  detection,  as  it  is  im- 
possible for  any  person  to  decipher  a  sentence,  unless  he  is  in 
possession  of  the  exact  keys,  by  means  of  which  it  was  ciphered; 
and  no' one  diplomatic  agent  conld  penetrate  tiie  secrets  of  ano* 
dier,  while  the^ehief  alone  may  be  possessed  of  all. 
■  To  ascertain  the  degree  of  secrecy  which  this  mode  of  cipher- 
ing really  possesses,  it  is  here  submitted  to  inspection,  and  to 
wy  seveito  trials.  It  is  not  presamed  that  any  person  will  hs 
Mile  to  decipher  the  abort  unknown  sentences,  even  those  whicik 
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W  fitf^companied  .by  a  d^nowa,  teatencc,  still  less  to  write  an 
answer  to  them,  ftudh  at  may  be  read  by  mea^s  of  the  )My  4^ 
which  they  are  ciphered :  aod  least  of  all  to  compose  those  keys, 
or  any  other  key,  upon  the  principles  here  appUed  to  secret 
WfiUug ;  for  every  one  of  these  conditioas  mu^t  be  iuitiiled  before 
thf^  alleged  advantagea  of  the  ^Athod  are  proTetf  to  be  illusoij. 
Tbe  fcit  person,  in  any  country,  who  accompUshes  them  all,  and 
■lakes  known  the  result  of  his  researches  through  the  channel 
9f  this  journal,  or  by  a  coiikiuunicatioii  addressed  to  tlie  autlior, 
OH.  or  befoiBis  the  last  ^  of  December,  1822,  shall  immediately 
nceiv*  ona  haadced  pounds  \  or  shoold  he  do  no  more  than 
decipher  {IcNl*  17  and  18,h^  shall  immediately  receivefiity  pounds. 


Aax.  IX.  Descriptiop  nf  an  improved  Lampf  invented  bi^ 

Mr.  S.  Parker. 

The  subject  of  light,  during  the  last  fe\?  years  has  engaged 
much  flf  the  public  atteniioa  from  the  introduction  oC^jaa* 
Una  beantiiul  fight  haa  .  not,  however,  so  far  siq>ecseded 
oil,  as  to  render  a  more  perfect  lamp  undesirable.  The  laapa 
aow  itt  use  for  the  dinner-table,  for  reading,  or  for  evening  fa- 
mily occupations^  have  various  objections  whic|i  it^  has  been 
Iha  ilesigtt  of  the  inventor  otthe  Stama^a  Xioiap  to  Qvavcpiae* 

The  first  imperfection  that  strikes  every  one  who  naes  the 
J^rench  himp,  perhaps  the  most  convenient  and  perfect,  ii>  the 
broad  line  of  shadow  cast  from  the  ringoil*reservoir  just  about  the. 
lavel  of  peiaoaa'  sitting  round  the  dinner«-table^  throwiaga^ 
gloom  over  their  coiaitenaiices  where  even  brilUaacy  b  desurabl^ 

The  second  is  the  glare  of  light  cast  upon  the  table  from  ils 
not,  p*waT"g  through  any  medium  to  softeu  or  refract  it,  which 
ia  vaiy  iqjmoaa  to  the  eye8»and  unpleasant  whan  the  brightoess 

» 

ti  the  flame  ftiNa  andemeath  the  bamished  cing*reaervovflaahea 

on  the  eye  on  iMttding  forwards  or  stooping. 

The  third  imperfection  which  applies  to  all  lamps  is  the  was^ 
of  light  where  it  is  useless^  and  the  total  want  of  econpmy  in  its 
distribution. 

.  The  first  is  obviated  by  the  new  form  given  to  the  ring  oil* 
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f^BtatwcSr  M  dMcribed  in  Plate  T.  9,Hgute  B.B.  and  the  peculiar 
application  of  the  frosted  glass  light-distributor. 
'  Hid  cottbtoaticn  of  these  tmo  mpBafemm$M  dmtr^  mil 
tliBdow^arwin  beesqiMiied. 

fhe  second  is  eflfecte^d^by  the  totftl  enclosure  of  the  flame  hi 
the  frosted  glass  light-distributor,  which  refracts  the  light  into 
innumerable  radiations,  each  proceeding  from  one  of  an  inde* 
finiiSe  number  of  mnall  firaetufes  or  stars  given  to  the  glata' m 
th^  act  of  toughing  or^finostiiif  it.  Each  OM?  of  these  fraotureSy 
when  exaiiiiiicd  by  a  iiiiLToscope,  is  a  small  star,  from  which  the 
light  radiates  as  from  a  new  centre  of  iliumination,  and  pro- 
duct! what  III  .called  a  soft  light.  The  expeftiioiv  di^' 
trihutor  ia  sqflieient  by  the  ladiatum  from  these  stars  to  over- 
come the  shadow  otherwise  projected  from  the  ring  oil-reservoir, 
which  in  experiment  we  find  it  completely  efiects. 

Hie  last  desirable  objeet  to  attain  in  a  perfect  lamp,  is  to 
dbnuttand  a  poivetliil^  agreeable^  and  equally-diffdsed  liglit  im- 
mediately underneath  it,  divergine;  at  an  angle  from  the  flame 
so  as  to  illuminate  a  table  around  which  ten  persons  can  com- 
htMj  dine,  and  at  the  same  time  to  light  the  uffcr  port  of  the 
foom  md  the  persooli  sitdng  roniul  the  tabk.  This  is  eftoledr 
in  &e  lamp  before  us  in  a  very  perfect  maimer. 
'  In  the  centre  of  the  frosted  glass  light-distributor  a  burnished 
lisetallic  reflector  ii  placed  on  the  glass  dnmnfff,  by Jnetsdlic 
firings,  close  to  the  flame,  and  rather  idiove  its  oMi^ 
iiihSdk  reflecto  some  of- the  brightest  light  m  t&e  talrfe^  stiH 
leaving"  a  sufficiency  for  illuminating  the  upper  part  of  the  room. 
By  these  means  the  light  of  two  French  lamps  is  obtained  en 
the  tdt^,' without  any  additiiMial  coninoiiption  of  eil^  ov  any 
^aire  injnrions  to  the  eyes.  Thus  we  have  in  Clis  kmp,  v 
^rong  and  at  the  same  time,  if  we  may  use  the  expression,  soft 
and  delicate  light,  where  most  desirable  ;  we  have  no  shadow 
from  any  of  its  apparatns,  and  a  light  the  l^^-injinriotts  to 

tfi^  eye  that  has  yet  .ap]peared. 

<  I.    .  " 

'  ,  Explanation  of  the  Flai£» 

^}The€e«tssof  iUomlMtioB.  .... 
(B)Tbe  fiiilgtRl,Rei€mirV  the  upper  ud  loWer  torfscci  of  ^ieh>aie 
shaped  to  cotiibnii  with  tbc  direction  of  lines  radiatiui^  frum  the 
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'    centre  of  flame  (A)  to  (a),  so  that  the  greatest  quantity  ciV  aft  iB  con- 

taiued  in  a  form  that  ^ves  the  least  possible  shadow. 
(C)  The  metallic  Reflector  iixed  on  the  Glass  Chimney  close  to  the  FJamc, 
.    by  metallic  springs,  and  reflecting  some  of  the  brightest  light  upon 

the  table. 

(i))  The  Frosted  Glass  Lifht  Distributor. 

The  use  of  the  Reflector  with  the  Distributor  gives  the  ^inunibra 
•  ^  Lamp  a  great  advantage  in  point  of  economy,  as  a  very  considerable 
.  incfcaae  of  Ugfat  is  downwards  obtained  without  any  additional 
consumption  of  oil. 
(E)  The  Pipes  to  conduct  the  oil  from  tbaRMcnrolr  to  Um  Burner. 
(V)       Glass  CUoMtf. 

(t>  Tto  ItttlBrtb    bo  oasCTSwtfd  wltn  Oi*  oil  i»  liteAH^d, 
3^  Ml^viMAtillleLMqp  In  Itt  coMplcttf  iWle. 


Art.  X.   On  the  DmUage  Aock  o/Skefiand.    By  J.  Mao 
Cuiloch,  M.D.  F.Il.S.,  Sfc,  in  a  Letter  to  the  Editor, 

Dear  Si  a,  Shetland,  August  20,  1820. 

.  As  I  am  not  aware  that  the  relations  of  DialJage 
Bock  ksnre  bete  det^ribed  by  any  aulhor,  a  brief  ilccount  of  ite 
ehAnMter,  an  it^eem  in  tbk  cdnntry,  will  probaUy  itot  be  mi- 
acceptable  to  the  readers  of  yow  Jottrnal*  I  pMuine  Aat  we 
are  indebted  to  Dr.  Ilibbert  for  having  first  pointed  out  its 
tirw^iTf*^^  ia  tbeae  ifilaads.      1  aai^ 

To  W.  r.  BtiHM,  Stf.  X  Mac  CvlloCu. 

# 

Rtnfoi  In&tUutioi^ 

DiALLAGe  Ho<rK  foTUdS  »  Considerable  part  of  tbe  island  of 
UMy  and  a  annU  proportion  of  Fetliur.  R  aiso  congtitste* 
Houna,  and  Ibe  wb6le  of  Balla ;  m  idand  Mdered  rmnarlMble 
Qi  late  in  the  annals  of  astrofionty,  from  its  having  been  the 
northernmost  point  ol  that  arc  of  the  meridian  measured  by  the 
late  GetoeiaU  Roy  and  Mudgej^  under  the  directkm  of  tbe  B6ard 
of  Or4»>»^'  1^  Occurs,  but  In  reiry  Anntt  qmrntify^  nt 
Fcdaland  point,  the  northemmoat  promontory  c^*  the  islkain  land 
of  Shetland,  and  at  Hillswick  Ness. 

la  thin  diitrici  k.  cannot  bn  raid  toconler  any  piFlimiarcMc 
inctof  oa  the  general  form  of  the  land ;  YHdch*  nlMte^er  rock  l# 
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present,  is  almost  invariably  marked  by  an  uniformly  undulating 
insipid  outline.    Yet,  when  once  examined,  it  is  easily  recog^- 
nised,  &r&k  at  a  distance,  by  the. peculiar  aapeet  of  the  wad^cm 
which  it  occupies.  Beii^  unfaTOuiafaJio  to  Ihe  pcoductioit  of 
peat,  and  mouldering  with  ^fficulty  into  toil,  il  ie  free  hmttk 
that  dense  coating  of  tlie  former  substance,  wliu  b  covers  al» 
noet  all  the  rocks  of  ShetkoMl  to  euch  a  df^th  aa  to  render  tbe 
exanunatioo  of  the  interior  countrf  a  matter  of  fmtdifficallgry 
aady  not  aeldom,  of  ooaaiderable  uneeitaiiitf  •  For  this  leaseo^ 
it  protrudes  every  where  through  the  soil ;  resembling  very 
Strongly  in  its  eifect,  that  appearance  whi(h  is  pro4u<^^d  by 
scattered  blocks  ol  granite.  At  tha  sana  tiae^  tha  lolanrala. 
are  distinguished  by  the  greeoness^  no  less  than  by  the  gaod* 
ness  of  the  pasture  which  they  afford ;  a  circumstance  always 
attracting  tiie  attention  of  a  geologist  in  this  black  and  desolate 
region^  as  it  is  rarely  found  in  the  interior  couatiyt  or  at  a  dia- 
tance  from  the  influence  of  the  sea,  unless  where  nmestOBia  or 
serpentine  are  the  substrata.  *  . 

'  Balta,  almost  alone,  afibrds  an  opportunity  ot  remarking  the 
character  of  the  rock  when  broken  into  chfis^*  and  fihihitiaji  a 
'considerable  extant  of  base  snrftoea*  Dmi  gsaator  part  of  the 
east  side  of  this  island  is  precipitous,  in  some  places  exceeding 
eighty  feet  in  height.  These  cliffs  are  peculiarly  rugged,  and 
quite  unlike  in  their  appearance  to  any  with  which  I  am 
quainted}  presenting  no  marks  of  stratificatinn^  aorctfiheaav- 
&ce  of  beds;  and,  at  the  same  time,  difiaiingfiroBi  any  simihdr 
precipices  of  granite,  or  of  trap,  on  the  different  coasts  of 
Scotland,  which  i  have  examined.  They  are  broken  into  in- 
numerable  angular  small  parts»  by  fissuresrin  efurypoasibkidi- 
lectian;  and  it  will  hereaiUr  be  seen  that  this  peeuKarity 
from  a  circumstance  in  the  constitution  of  tliis  rock  which  also 
obscures  its  stratihed  structure  and  disposition. 

This  obscurity  of  stratification  m  the  diaUi^  rock  Shet- 
land is  so  considerfible,  that  it  would  not  be  diffieuH,  fiw 
limited  observations,  to  fall  into  the  error  of  considering'  it  as 
an  unsiiaiiliet]  rock,  and  as  analogous  in  its  nature  to  granite* 
Mare  extensive  and  careful  observations  will  leaive no  doubt. le- 
sfiecttng  its  stratified  disposition.   In  eanonining  the  surface  of 
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country,  it' will  be  iound  that  the  protuberant  massM  abovo^ 
QMBti^^M^  .am  dispcMMd  in  ^liaai  or  mterviiptod'|idgieg»  whidi>; 
m»  iMtfallel  to  tli6'g«iiieird.4tfeotuiii  ot  llie^iieigyxraring  stnito,* 
or  to  tke  eommon  tendeificy  of  all  the  stratified  rocks  of  the: 
country  ;  that  is,  to  the  eastward  of  north.    On  the  low  shores 
also,  it  will  be  seen  that  all  the  points  {MK^ocakng  into  tii^*fea» 
nfliiDb*  araHotnod  ot  tfao  dialiage  rock,  fmoifo  tlie  g^Mil 
bearing  in  question  ;  being  divided  from  eadi  other  by  narrow  • 
creeks,  corresponding  to  those  parts  of  the  aurfikc^  where  the  . 
rock  does  not  rise  abote  the  loil. 

A^yy^ti^  indkiif iim  of  1^  ilrnliiiirt'iiiinioiHthwi  of  tiiis  locfc  it- 
feond  IB  ito  regular  j«xta{K)aitioii4o' die  strata  of  fnuss,  miea- 
ceoiis  schist,  or  argillaceous  schist,  which  it  follows  ;  and  that- 
is  still  more  strpngly  evinced  by  its  occasional  alternation  w.itfa 
heda  d  these  ro^  of  diierant  dimensionSy  oftan  of  very  co»" 
ttdsralile  magmtode.*  The  smdl  elemtioa  to  whkih  it  risea> 
above  the  soil  in  the  interior,  and  the  lowness  of  the  nigged 
shores  where  it  is  ,laid  bare  by  the  sea,  almost  always  prevent 
the  otMerm  ten  satisiymg  hinaelf  reqiediiig  die  stratified 
4i^i^c«itioii  of  this  lock}  by  the  imqtMstsiiialile  eifidencc  oC  tha 
forms  of  the  beds  and  their  divisions ;  and,  in  the  high  dfftt 
where  he  might  expect  to  find  them  distinotly  disphiycd,  they 
are  rendered  obscure  by  the  innumerable  fissures  in  all  direc*. 
tifloai  already  aieBtMined^  bj  which  the  divisioiia  between  tfae» 
beds  are  eonfouaded*  •  Bat  in  the  small  island  of  Honna^  whidi 
lies  between  Balta  and  I  nst,  the  stratification  is  perfectly  dis- 
tinct; not  only  the  direction  but  the  dip  of  the  beds  heiu^ 
antilrtiSBed,^  their  dimenaiotts  also  admltlMig  of  meatore* 
mumL'  In  Faddand  point  also,  where  diia  beds  of  diaBaflpa 

rock  are  interposed  among;  tliose  of  the  other  primary  schistose 
substances,  there  is^nodi&cuity. in  tracing  their  regularly  stra- 
tified diiqpoaitkNi* 

Havinglhnspmiedthaidiallagerodtia  stratified,  itienaina 
to  pomt  out  the  roeks  widi  which  it  is  here  associated,  and,  the 
place  which  it  must  consequently  hold  in  the  system  of  siicces-^ 
aia»aaMBng  these. 

la.  sewflaoes  it  ie  in  inune^iBtacoolact  wM^anteMivo  hodiev 
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of  gaeiMy  in  oUiers  wtUt  inicaceotts  schist,  chlorite  schidt, 

telMill  HAStk  IB^Mtt^  <lflC^  (in  tfMIe  VOdUy  Wtufe  ths  USfp^MMMfl^C' 

it  also  contain  thin  beds  of  most  of  these  substances ;  and,  in 
addition  to  these,  sinular  portions  of  hornblende  schist,  takose 

rocks  among  the  stratified  svih stances  ;  and  as  I  have  on  other 
oeeasidiis,  ^wn  that  the  order  of  succession  among  these  is 
Ttfiable  and  uuBiilMiii,  ao  lhei«'i>     plaiee  I0  whieh  diallt|pB- 

*  With  respect  td  ils  transitions,  I  mast  remark  fhatt  it  appears 
t6  pass  into  talcose  and  chlorite  schists,  as  well  as  to  contain 
tUii  Mb  or  Uttdte  af  thoM  anbitaiMi.  hk  ibii  lh« 
cwaitiBl  miMttl,'  dkllsgia,  t^peait  10  dumge  itt  ctoMer,  1» 
ift  fteduatly  to  pai^  into  tale,  or  chlorite ;  but  ats  the  other 
ingredient  remains  unchanged,  the  resulting  compounds  are 
UMUfftik  aiid  dilorile,  or  fetdiipir  aadf  iidc.  Hie  wpfkiiaik 
pMiiige'lato  swpaiti*^  ia*  IM  g«iMiara,  iod  k  tdtei 

tfta  diallage  rock  appi  o^Afnates  to  tfttft  aa^^stthk!^.  In 
this  case,  it  is  probable  that  the  feldspar  is  excluded,  and 
a.  aaipipaa»  aidittotea  ia  iti  plaoas  Utt  dsffieailf  In  de-^ 
fanniniEig^  un  exact  pom  or  cnai^Qji  antes  irom  me  cnunt 
dobtir  di^  compact  Mdspar,  aiid-  the  frnrd  nature  of  die 
serpentine  ;  so  that  rn  this  *tate  of  minute  admixture  with  an- 
otter  aunerai  common  to  both,  they  are  scarcely  distingniiii- 
aUe.  ft  mast  be  leodUeded  tefc  Aia  rodt  ii  at  jH-  bet  vety 
inperreoiiy  uown,  aiuiuugn  ic  occnra  aoinRianiiy  in  Fieiuiont 
and  in  Corsica ;  being,  in  the  former  country,  associated  with 
serpentine  as  it  is  vol  Shetland.  It  is  probable  that  when  it  shall 
bedomebettir  knom,  ilinUbsaeeassaiy  liitfldieiidltd,  M 
to  aiedify  somewlial  of»  iheie  pertieabii  hare  coatribeirf  to*- 
iji^ards  its  history. 

In'  its  hktemal  large  structure,  it  presents,  independently  of 
itt  stretMdetloiit  soia^'  pecaliaiities.afaneady  JumA  at,  freai 
which  atisea  that  disposition  to  an  irregular  frectori  iihidi*  m 
generally  obscures  the  divisions  of  the  strata.  It  is,  m  all  parts, 
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oitci)  peoelfalMl  by  iamiiiMp^  aUaost  iuvisibly  tlun,  of  talog 

appltetbit-«r.  fbntf  in  snMKM.dmslkMM*  Hb«m  k  m 

scarcely  possifjle  to  procure  8f|iiare  or  regular  specimens  firoitr 
the  varieties  which  possess  thi4  cbmete;  and  hence  also  the, 
(sllffif  tHTfijli  in  iii€gidM  flafpdir-mnMf  ttliiMMly  ddctilMI* 
Itl»  atenraflliiBtttfniinglecl^  on  lay  iMjuiMp, 

reg-ular  veins  or  masses  ot  the  feldspar,  which  forms  its  chief,  if 
not  its  characteristic,  ingredient)  wad  thus  also  talme 
otai^  wiM  nfw^  «^  vitMtt  YMyna^^ 
•  T%at  tettnre  i> often  conftwedly etyiitwiiin*,  liie  tetof  ^inN 
nke  V  the  rock  breaking^  in  the  isame  mdimer  indifferently  in  any 
direction,  though  commonly  with  great  diffictttty,  on  aceovnt 
of  its  extreme  <Oii^lnM«<  Tbkii§nimfaMakMf^mttm  > 
iH»^mM  gfaiMd'faiieterttdaiiOiatlMleiivir^^ 
Mdspmr  a  an  ingredient :  the  larger  grained  kinds,  and  tkoi^  in 
which  the  feldspar  is  platy,  or  of.  the  comQH>n  Icindi  are  gene* 
laUy  easy  to  break. 

'  But  it  itfoften  tesHe  frtth  cdMsAeidMo  fpsn  ii^  one  ^HneilMy 

woUB  iv  yiQiHv  wtoi  vMMnmy  in  w  vmhst?  w  mnrarar  VB* 

sembling  that  of  gneiss,  or  being  imperfectly  schistose.  Itk 
this  case  the  fissiitty  arises,  as  it  does  in  gatHn,,  ham  a  pyft^lfi 
tefesdenejr  in  the  ci^tnli  ol  Um  diellaft. 
I  nay  laitiy  Mwafli^  thai  iniopcnflnitly  of  fhmaohangcs  of 

the  magnitude  or  proportions  of  the  two  ingredients  of  which 
it  is  composed,  it  often  contains  those  veins  called  con- 
^rnkfrnawMtif  in  irfiich  the  tworAsmendi  aieeiA^  iUtcMiKixi6d 
In  a  wy^iisttnct  IMi,  and  in  krge  poMntt  or  iifegtfar  crys- 
stals  ;  or  4n  which  one  of  the  cotistituent  minerals  alone  etnts 
to  the  exclusion  of  the  other.  •  *    -  • 

Diallage  loek  is  essentidiy  composed  of  Ukimgfi^  and  <jBaK 
lage,  hot  it  abo  ooeasMinaily  admito  of  qaairts,  of  Aiei»  df 
talc,  of  ehlorite^  end  aetiaoHes.  I  am  nnoeitai*  liMbar  the 
mixtures  of  diallage  and  serpentine  should  be  ranked  under  it, 
or  whether  they  do  opt  more  propefly  be}oii|p  to  the  varieties  of 
serpentine. 

ne  diallage  Yturiei  iweb  m  the  ijBagnitiida  of  tiMS  ciystab. 
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and  uot  less  in  tihe  proportion  ishiph  these  hear  to  the  feldspar  i* 
«itii0«ghtlic7m*geiiehitt/J  it«|id» 
«ifitr  ia  oblonrt  beingr  of  m  very  fmle  green,  i»f  a  4acte  hua* 
of  the  same,  of  a  pale  grey,  of  a  dark  grey  nearly  approacliiug. 
to  black,  of  a  brown  and  of  a  purplish  brown, 
/ fi^hipir »ioM>tlMM  cpayttty  or  wy  ftwty  gv^ftolfur; 
taft  of  iJriM*  — a—gitiaF  ifli  he  imtdHipiiitiiww  of  flomffftfi:  fM  i 
spa^.   In  either  example  it  is  compactly  platy,  aad  ot  tite  mum 
time  irreg^uiar  ;  while  it  is  ocjcasionaily  also  perfectly  plaly,  as 
is  the  mineral  called  common  feldspar.   In  a  few  instancea  it 
iqpproicbettD     glai^Yarietf.  Thecdonr  is  either  agreenish 
winte,  or  pale'  ^hry,  or  pore  white;  and,  in  aone  rare'  in- 
stances, it  is  brown,  grey,  and  purplish  blown. 
;  U  is  easy  to  uncbiatand  therefore,  how^  from  the  varying, 
(wli  of  theKe  twd  eiaential  ininqrals,  their  varyiiq;  jiroportioiity 
wad  UmI  wiont  nfB^nttiide  *of  the  ffaifey  &e  eoloursx  and  g«-» 
neral  aspect  of  this  lock  may  vary,  and  it  is  unnecessary, 
therefore,  to  dwell  on  this  part  of  the  subject.   I  may  only  addj,. 
Aitvlwie iftica,  orqaarti,  or aayof  diaptlMr aunenUs  abovtt 
MMdt  wpMeBt,  they  prodnoe  nviedaswlueh  may  readily-  be- 
iDVestigated,  and  on  which  it  is  unnecessary  to  dilate  further. 

The  following  synopsis  fiontaios  a  brief  view  of  tho  varieties 
wfaich  havefilliii  under.my  Botioe;  inclvding^  te  Ibe  pmoaty 
fat  idncii  oomdsts  of  dinUnge  and  serpentine.. 

Stvopsis  or  Dia&laos  Rock. 

:  Fl&ST  Division.    Simple,  or  composed  of  Dialla^e  alpne. 
A«  A  confttied  mixture  of  crystals  of  diallage. . 
aspect  of  this  .sodt  yaries  mslterially  according  to  the 
■wgMtude  of  die  crystals ;  and  it  appears  rather  to  form  veins 
or  concretions  in  tl^  raided  rock,  than  to.occur  in  distinct  masses 
^strata. 

'MMvd  DilrisiOK.   Composed  of  two  Ingredients* , 

A  [A  matore  of  diallfl^fe  and  feldspar. 
^  a«   l^iallage  and  platy  feldspar. 

b»    Dialla  geand  fine  granular  feldspar* 
€•    ]>iallage  and.  compact  feldspar. 
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TW  a^[»«bto  of  thaae  mistiires  wf  aesqcirdin^  tD 

nn^ituite  df  tli6  parts  aad  the  reiative  proporUooa  of  Ihe  eon^ 

&tituent  minerals. 

Bu  Diattage  aad  actiaoiiteb 

C.  DiaHagtt  aad  tale,  or  chlartle. 

In  Uiis  mixture,  il  is  suklotii  easy  to  (.k-termine  whether  the 
mineral  mixed  with  the  diaiiage,  ia  talc  or  chlorite ;  but  iioUi 
of  than  aeem  to  occur*.  ^  • 

D.  Diailage  and  Serpentine. 
When  this  compoand  occura  as  a  transition  between  serpen^ 
tine  and' strata  of  diailage  rock,  it  contains  so  much  diailage  aS 

nearly  to  exclude  the  serpentine.  It  may,  however,  be  con- 
sidered also  as  a  variety  of  serpentme. 

TffiitD  Division.  Composed  <^  three  Ingredients. 

A*   Diailage,  feldspar^  and  mica. 
B«   Diailage^  feldspar,- and  qnaila*  . 
These  eompoimds  are  rare  in  Sfhelland,  and  ass  indead^faliist 

incidental  than  found  in  extensive  masses. 

If  there  is  a  qnalemary  compoand  of  diailage^  IMspiiv 
qaarta,  and  mica,  it  has  occurred  to  me  so  rarely,  and  in  m 

manner  so  limited,  that  I  am  yet  unwilling  to  consider  it  as 
deserving  a  ]^ace  among  the  varieties  of  this  rock. 

Diailage  lock  ocdtstimially  contains  imbedded  portions^  4»r 
limited  veins,  of  talc,  chlorite,  actinolite,  asbestos,  and  steatite; 

but  I  am  not  yet  aware  that  it  contaias,  either  these,  or  any 
other  minerals,  embedded  or  intermixed  in  such  a  manner  as  to 
modify  its  general  cfaaractert 

AftT.  XI«  ObuTwutkm  m  Anmam  Being  the  substance  of  a 
Paper  read  by  M.  Robiqnet,  to  the  FMlcmathic  Society/ 
•  of  Paris.  '  '  , 

BoBERAATB  attribttted  odorons  emanations  .to  a  snbtito 
iiad,^-iiliiafi  lie  regarded  as.  capable  of  exerting  great  iniMftoe 

on  the  pjcittnomena  of  vegetatiooi  and  the  aoimal  ecouomy,  aii4 
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htttami^  9fMm  ttchr.  •  Horn  iMr  tns  tisi^  irtraa 
ftMd  neoMittry  to  Moifiiy  ttilr^lei^"■•  ar  to  alW  vturloiui 

kinds  of  spiritus  rector^  and  Macquer  divided  them  into  acid, 
alcaiine,  aad  oily.  He  C|4wtted,  neverth^eas^  that  this  odorous 
tffinm  irai  geiMtflly  ^CMipMd  of  aa  oil  laore  or  leaa  dense,  and 
tHiiMle  tfdd.   At  the  time  yrkm  ciieinical  language  was  X9f^' 
nerated,  the  expression  of  spiritus  rector  was  changed  for  that 
of  Aroma.     The  eiustence  of  this  fugacious  principle  once 
•dttitted,  it  was  necessary  to  assign  it  a  situation  in  the  ays- 
letnatlc  arrangement  of  bodies,  and  it  ms  placed  among  the 
proximate  products  of  Tegetables.  'Hie  great  difficnlty  Tras  to 
characterize  it  by  properties  belonging  excbisively  to  it.  It  was 
examined  closely,  and  was  soon  observed  to  differ  perpetually 
from  itself:  its  existence  as  a  princifile  could  not  therefeM! 
be  snpfioitedy  andFMreroy  first  placed  it  amongst  imaginary 
bodies.  This  learned  chemist,  in  endeavouring  to  overthrow  the 
opinions  of  Boerhaave  and  Mftccyuer  has  perhaps  departed  still 
tetlbttr  finoim  tbe  tmtb.  He  regards  all  Imids  of  od<^rs  as 
produced  by  the  simple  solnUon  of  &e  odorous  substance  in 
the  air,  or  in  a  fluid  :  thus,  the  essential  oils  and  aroinatics 
Qwe  t^eir  odour,  according  to  Fourcroy,  to  a  portion  oi  them- 
K^ijss  cqfOiplf^tely  diss^dyed  in  the  air,  in  w^ter,  or  in  alcohol! 
nis  Idea  is  not  confined  lo  the  bodies  hitherto  considered 
aromatic,  but  is  extended  to  all  substances ;  aiid  it  is  admitted 
t^y  the  s^e  author  that  each  substance  has  its  particular 
O^QUr,  relatire  to  its  volatility  and  its  solubility.   It  is  also 
^i4nitled,  as  a  conseque^ice  of  tins  opinion,  that  tl^e  compounds 
which  contain  a  volatile  principle,  owe  their  particular  odour 
to  it ;  it  was  established,  that  the  aroma  of  aromatic  plants 
resided  solely  in  their  essential  oils  ;  and  it  resulted,  that  dis-e 
tiilsd  waters  owed  all  tbeir  smell  to  a  portion  of  this  oil  retained 
in  complete  solution  in  them.   Such  was  the  opinion  supported 
in  the  Memoir e,  published  in  1798,  by  Fourcroy,  and  the 
experiments  of  Prevost  and  Venturi  were  advanced  in  stif^rt 
Of  liie'resttltt.        "  - 

•NMO^hitt  time  -no'cbjectibn  ifas  been  published  i  imd'Ais 
view  of  things  modified  by  the  additional  knowledge  acqyired  on 
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tkft^dMkpaneMI  4tf  gaatt  in  wpm^  is  ttill'Aliit'of  die'  pmm 

chemists.  It  has  always,  however,  been  easy  to  adduce  sonie 
facts  which  agree  but  awkwardly  this  theory.  There  af^e 
some  bodiiea,  audi  ai  mink,  Ibr  example,  whioh  are  not  seM* 
Uy  rolatile,  andiHiidkyet  spread  a  vary  itmg  odoair*  Tbaae 
are  also  essential  oilB«  the  solutMlis  of  arlack  »  water  aM  not 
at  all  like  the  aroma  of  the  part  of  the  veg'etablc  which  has 
yielded  them*  The  odour  of  the  esseace  oi  orange  flowers 
kas  not  any  analogy  vilk  tke  odkour  of«tke  mtter  teiiieA 
frOBi  tke  mme  flower,  asd  many  cfSbtn  wn  in  die  aania  eiiK 

cumstances.  There  exists  a  considerable  number  of  very 
odorous  flowers^  ftuch  as  those  of  the  jasmine,  the  heliotrope, 
nnd  A*>-  tuhesoae.  wkkdi  are  antii^v  diistihilift  af 
oil,  OS.  ton  wkiek  at  least  none  can  be  obtsinad,  It  is, 
therefore,  to  be  supposed,  that  the  real  cause  of  odour  in  a 
certain  number  of  substances  has  not  yet  been  ascertained. 
1  kave  kad  occasion  to  make  Mna  obsenrations  ^ii^nak  sappoii 
tkis  statements 

Whilst  making  researches  on  ^e  presence  of  prassie  acid  ip 
some  vegetable  substances,  and  particularly  in  the  kernels  of 
stone  fruits,  I  have  arrived  at  some  resuUs  which  appfear  to 
anfficiantly  intesesting  to  be  poblished* 

Ikere  enieli,  as  is  wctt  known,  a  strong  analogy  between 
the  odour  of  prussic  acid,  and  of  some  vegetable  products; 
and,  indeed,  accordmg  to  Ihe  experiments  of  many  chemists,  > 
it  is  genaia%  bakased  that  it  is  to  this  add  tkat  bitter 
almonds,  pkim  .kernels,  peach-flosrere,  the  leaves  of  tke  laurel, 
Sfc,  owe  their  odour  and  deleterious  elFects.  M.  Vauque- 
lin  and  M«  Schrader  have  discovered  it  in  many  vegetables, 
it  appaass  to  nia»  kowanrar,  diiiailt  to  admit  that  a|»edactsp 
aphamssnl  and  fagaoiona  skonld  be  capable  of  tmrnau^  i^ 
these  substances  for  an  indefinite  time.  How  is  it  to  be  conr 
ceived  that  die  residue  of  bitter  almonds,  from  which  the  iixed 
oil  kas  been  separated  by  pressure,  should  remain  impregnated 
te MS  nrikoM  tnia,  witk  tkis  pew^ia odonr.  U.Matm^ 
MoBtftakmiani  M.  Vogel  of  Munich,  theng^  tbay  siiasiidi#pBn- 
ttence  of  prussic  acid  in  bitter  almonds  have  nevertheleas 
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■lumiiiBditht  ^  cattein  ni  eiMM  of  wlildi'  ^ 
tecriM  Mveml  properties,  and,  smoii^  others,  that  of 
having  a  decided  odour  ot  prusaic  acid.  I  had  uiulci  taken,  con- 
Joutly  wttlx  my  compamon  M.  Couverdiel,  some  expeiiMBtt 
on  tlie  alNBges  wbioh  m  prodnoed  d»niii^  tbe  .devilo|i6iBMft 
of  iSm  kofMl  m  •lano4hriit,  anil  iSbm  fiillowiii^  M  ooo  of  oar 

observations.  We  took  apricots  at  the  time  when  the  stone 
♦contained  only  a  glairy  traosparent  substance,  id  which  the 

Hirtow  fidMtMMrgMre  by  pmsawo  a  joiet  oUghtly  mSkf^ 

having  a  faint  odour  resembling  that  of  starch  boiled  in  water* 
This  juice,  being  filtered,  was  very  liquid,  and  in  time  acquired 
Iho  odour,  of  bitter  oiommlB,  Jl^  iMwdktely  w  iti  caebaot^^ 
.ft  tegmnibf  potaak  bo  added  to  Ui  it  ujU  iottaatly  develope 
an  amraoniacal  smell ;  and  what  is  remarkable,  if  tbe  expei  i- 
meot  'be  repeated  at  difii^ent  times,  it  will,  be  fouad,  that  the 
>a— iOBioBal  mM  o<caaioiiid  by  tepirtBili  iiJilroBBeraatlie 
odour  of  Ibo  pnmm  uM  iacioniai.  Wo  }iavo.aiio  obiaffiady 
that  the  same  juice,  when  distilled  by  itself^  gives  •  ne.  trace  of 
essential  oil,  though  it  afibrds  a  considerable  quantity,  if  a 
aiaaH  portifm  of  cakined  nagaosia  bo«add6d-  to  it  bafora  dia- 
tiBatioii ;  a  watar  ia  thAi  'obtaiaad-  wy  odotoaQi  iandiif^itiy 
tinintoiiiaeal,  and  a  i^ery  limpid  ofl.    After  a  time  the  water 
becomes  mdky,  because  charged  with  a  greater  quantity  of 
.aiBinonia,  it  retains  the  oil  in.su^ension.   This  coinoideoce  in 
the  deipatopqiept^f  the  odoog,  aad  the  yoiatila  aloaiiy  iMttbda 
-ma  «^  a  flKtlobaervad  aMmy  years  sinoB)  and  li^ksk  u-  oon^ 
tallied  in  tiie  analysis  of  tobacco  published  by  M.  Vau([nelin,  in 
the  Annates  du  Mmeum,    An  infusiooof  the  leaves  of  tobacco, 

•ate  baving  baaa  jnacipilatadlpy  aotlataof  lo«d»  aetadoo  by 
Wlribarattad hydfogao,  fiharad^ and^aafamttted.to  dbrtilialioiH 

gave  a  fluid  product  of  an  herbaceous  odour;  but,  on 
adding  potaah  or  ammonia^  this  odour  became^  so  rstrong  and 
^paMtratuig  aa  to  be  inbapyirtabla,.  Tbia  obsanraiiOD  it  .la 
ooaatdance  wUkvfaat  ia-pfactieed  daily  ia  tiba  laaiiaftiniofif n  itf 

snuff  in  order  to  give  it  pungency.  It  is  made  to  suffer  the 
^KHumencement  ot  fermentation,  .and  aiuntt)ma  is^  th^  ^ner 
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loped,  inconsequence  of  the  decomposition  of  vegeto-animai 
mattac  It  is  a  practice  alio  to  improve  the  wm&  of.  m^tnm 
qoiillsri  «w3h,  te  iiiiUm^^  m  mmm  from  r^m, 
adding  a  raMU  qwaliljr  ef  riwfiitiitfl  of  wmmmk^  to  it 
The  odour  of  the  best  snuff  may  be  destroyed  by  mixing  with 
it  a  iittie  pulveri^d  tartaric  aiud ;  no  smeli  can  Uien  ,lia  i^*ftiB 
giMlwdlNiittlMilof  AotHc  acid  ^-rmf  fmm  thu  ilnrn»|iflwiiM 

Is  it  not  pitibdl^e,  from  what  has  been  stated,  that  ammonia 
contributes  considerably  to  the  existence  at'  the  odour  in  tbe  two 
cBm-dted;  and  mttqr  jfAtx  lactn  way  baiaiwitin«iii  iaaeppoit 
of  thepBWiiiMling..  M.  Viigal,  m  iaaoraiii^;  tta  propartiia  «f 
the  essential  oil  of  bitter  almonds,  says  that,  exposed  to  the 
air,  it  concreted,  ccystaUized,  and  became  inodorous.  He  at- 
trawilai  thia  nknamnman  to  tha  aliaofpiMn  oC  a  caataia  y  art  it| 
ofozygaft,  and  fimada  Ida  oimmkmi  on  iha  dwrnahmea  Aat 

this  solid  oil  can  resume  its  primitive  odour  on  agitation  witJi 
a  few  drops  of  the  hydro-sulphuret  of  asunoiiia ;  but,  according 
todMifaaoadiag  obserftttfaw,  it  apptara  wtmk  Mm  fmfaaUe 
to  BM),  tet  k  ia  .the  WMHoaii,  and  not  Hm  a^jphawitad 
hydrogen  which  is  Ihe  impoftttit  agent.    It  is  certain  that  the 
juice  of  the  apricot  kernels  takeii  before  the  ahnond  odour  is 
davelapteiy  «r  Immediiataly  after  its  preparation,  loses  the 
pomr  of  baeoamf  odifoaa^  if  it  to  paaariawaiy  bat  agitatad 
a  0nr  momeats  wtib  a  litdo  ediar.    Tliii  aqMrnnit  Mi^ 
generally,  made  in  a  long  tube,  the  ethef  which  floats  above, 
leapn  on  its  spontaneous.  eYSjj^ation  traces  of  an  oil  impr^ 
aaled  with  a  aliglft  odon.  Aa  to  the  joiaa  tint  waahad  bf 
edier,  it,  aa  badm  aaid,-  mi  loaisar  haa  tha  property  of  ha- 
comiag  odorous  by  length  of  time,  and  it  has  lost  the  power  of 
giving  ammonia  on  the  addition  of  the  alkalies.    I  haveaUaady 
Mid,  duit        Vagal  aad  MartiB  lad  aaoarlalaad  liM^ 
ofaa  nwaatlal  ail  fai  bitter  ataaoada,  cbanattfiiad  by  tba  adaar ^ 
of  prussic  acid.    I  nevertheless  regard  the  existence  of  this 
essential  oil  as  very  doubtful ;  and  I  think  it  more  probable  that 
the  vakatila  fvradaai  obtaiaad  oa  dMi^'ag  die  emulaipa  of  bittir  ' 
afaaoada,  is  a  aaaabiaatiaii  of  a  piwtiaaUr  pimipla  aaalaiaadia 
Vol.  X.  I 
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the  aliiioads  with  a  (^riain  quaiiUiy  oi  aaimoiiia  or  its  elements, 
and  the  folUwing  it  ike  reason  for  my  opinion.  It  willy  without 
4Qiibt»  'lifl!fe  been  mMtrhad,  ikmk  I  not  obtain  ttay  dfHui 
mippos«d  mmuM  oil  am  ^Ittilttn^  tiio  feoent  j«m  ^  the 

apricot  kernel,  whilst  this  same  juice,  distilled  ^vith  calcined 
magnesia,  fmnished  a  considerable  qiumtity.   it  reaults  also 
ikmm  tlie  cjcyetiwioifti  of  M.  VogoH  tlwt  thii  volitile  fMid«ct» 
expoied  to  fStm  air,  ecmetetes,  cryttalliaaa,  beooiaMi  inodoioiiav 
and  does  not  volatilize.    He  attributes  these  phaenomena  to 
the  absor{^ioii  of  oxygen,  but  I  regard  then  as  occasioned  by 
liw  lots  of  amiMNitft.  Fiiiftlly»  k  la  lakows  tiiat  the  oaamliai 
oilalMwo  ft  fltoong  affinity  ftv  the  And  oiks  andit  ianolevMeiit 
why  these  two  prodtirts  do  not  mix  when  bitter  aUnonds  are 
submitted  to  strong  pressure,  though  such  niixture  does  not 
take  plaee  If  heat  ia  not  made  «ae  of»  aa  M.  Pknehe  hna  d*- 
mooMiated,  and  I  hnvo  had  oooaaioit  totariiy  the  feci.   1  \mm 
obtained  an  oil  from  bitter  almonds  as  inodorous  and  tasteless 
as  that  obtained  by  the  same  means  from  sweet  almonds  ;  but 
if  the  platea  be  ehghily  heated,  aa  ia  ganeimlly      enae,  tb«i 
the  oombinntMNi  ia  offiscted/  and  the  oil  i«  odonma.-  I  donot 
fMnk  th«t  a  doabt  can  be  entertdtied,  after  what  haa  been 
stated,  that  the  odour  contracted  Ijy  the  juice  of  the  kernels 
by  the  assistance  of  time,  is  not  really  due  to  the-developeaeet 
of  anmonia.'  Bat  is  the  odotur  the  reanlt  of  aa  hrtinMite  omi^ 
bination  ef  the  eaaentia]  oil  with  the  ammonia,  or  ehould  the 
ammonia  be  considered  as  furnishing-  a  convenient  vehicle  for 
its  developcment  ?  This  I  cannot  explain  at  present,  but  I  hope, 
vererChotlMa,  to  sneoeed  in  leeohring  the  i|tteBtioii% 
-  ItiapoariMe,         notwithaiauding  l^hat  I  hate  aaid,  no 
diffictilty  may  be  found  in  admitting  the  continued  foriiiation 
of  prussic  acid,  and  attributing*  the  odour  so  strongly  indicated 
to  thepraaenoe  of  this  aeid :  1  will  of^soae  the  following  eipe- 
iiBMnt  M  Ihoea  who  mny  hold  anch  an^vpinioo :  I  took  n  cei^ 
tain  quantity  of  the  juice  of  the  kernels  of  apricots  that  had 
been  prepared  several  days,  and  were  very  odorous.    I  put  it 
«lo  a  tube  with  powdered  red  oxide  of  ttercniy,  nnd  agitated 
4t  inavy  ttmea,  but  did  not  peroeive  tho  alilshteat'Chnnge  in  the 
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•tfeugth  of  the  odour.  These  substances,  after  remaining  in 
contact  many  days,  presented  no  new  pheeaomeiu^  and  yet 
there  can  be  ao  dmibt  thftt  in  tibii  CMai  the  pnuMC 
to  lunre  bm  ahiorbedt  as  k  wMlnneds  botMBoe  tfaaodou: 
ooartmned  to  be  developed,  we  must  conclude,  in  my  opinioi^ 
that  the  prussic  acid  did  not  contribute  towards  it. 

IdoBQ4doabt»  thai  tbe  minmot  ai  ammonia ii.mMafettM 
in  wmay  other  aoalogiwa  cbrcHunstaBceai  and  that 
qoeatly  it  beeoaaa  the  oocamottal  canae  of  odours.  It  is  easy 
for  me  to  point  out  many  cases  immediately.  It  will  be  fouud 
an  the  Memoire  of  M,  Chevretd  on  the  Sqmlm  Pm^^rmus,  tha4 
the  eartttage,  the  oU  Qontaiiiod  in  tha  apehaac^ 
«rtn»ted  from  the  wtervartebnd  cavitiee  of  thU  fish,  are  not 

at  all  or  only  slightly  odorous  when  fresh,  but  that  they  all 
aa(|iiire  an  odour  which  becomes  slyonger  as  the  decomposition* 
fioaeedsy  at  ivhieh  tuna  mmefa  amawMus  is  da9«lo|iad.  I  wiU 
BMBtion  also  aaother  ihot  faoently  observed  by  M.  If.  Ckiiboml 
and  Blondeau.  Those  two  youug  apothecaries  have  con- 
jointly published  an  analysis  oC  nuu^.  The  first  expariment 
detailed  is  thefoUowiDg:  Twkay  rnnaki  iotiodnaad  mto  a  small 
istintp  and  diatittsd  in  a  water-balh,  gave  a  vary  ammoaiaaal 
fluid,  and  the  musk  thus  dried,  had  lost  nearly  all  its  odour. 
These  chemists  have  not  inferred  any  thing  from  this  expejri* 
aunt;  bat,  acGOvding  to  the  idea  I  have  advanced,  U  aiay 
^uroir  aome  Jig^  an  a  piaatioa  of  long  standing  i»  the  ait  of 
€t»  perftim^.  There  are  smae  bodies,  which,  in  order  to 
have  their  scent  developed,  require  to  be  mixed  with  other 
substances  more  fragrant,  of  which  the  emanations  serve  as  a 
vehielat  It  is  thus  that  ooly  a  sl^[lit  fMrfima  puk  ba  obitoined 
liroBi  ambergris  iriien  naad  akma,  though,  when  mingled  wA 
a  little  mnsk,  it  developes  a  very  strong  and  decided  odour, 
Mnat  it  not  be  admitted  ia  the  last  case,  that  the  augmentation 
<if  odour  is  oooasaaaad,  at  least  m  great  part,  by  the  anaM^ 
maeal  vapoor  of  the  mask.  Hus  hypothesis  is  also  oonsistant 
%vidi  the  practice  ot  perfumers,  who  expose  their  musk  and 
other  substances  m  pnvies  when  they  lose  their  power. 
It  appears  to  me  so0iciently  demonstrated,  that  in  ma^y 

I  2 
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difoent  em*  ^  ammcmia  lends  as  ii  ^vm  its  volatility  to 
bodies,  of  vMch  the  odour,  witfibut  this  anxitiary,  wottld 

scarcely  be  sensible.    1  am  tai  from  generalizing  this  observft-* 
tloQ»  -but  if  we  ought  to  admit  with  Fourcroy,  that  every 
odorous  emtoation  is  the  resalt  of  a  vayomation  in  the  portion 
of  air  which  affiscts  our  organs,  I  do  not  think,  with  that' 
illustrious  chemist,  that  odour  is  constantly  occasioned  by  a 
pure  and  simple  solution  of  the  odorous  body  in  tliis  elastic 
flnid;  bat  I  belieTe  that  this  solution  frequently  cannot  be 
e^KSted,  except  l  y  the  aid  of  an  intermede,  and  that  this 
medium  may  vary  according  to  the  substance  exactly  in  the 
same  manner  as  is  the  case  with  colouring  matters  winch  can- 
not be  fixed  on  eloth,  except  by  means  of  mordants  appro- 
priate^ to  Aeir  partidalar  nature.   To  support  this  opinion  on 
some  positive  data,  f  will  notice  what  takes  place  relattTS  to 
the  essential  oil  of  some  cruciform  plants,  and  particularly  tliat 
of  the  mustard-seed. 

I  have  remarked,  whilst  repeatmg  some  of  the  experiments  of 
M.  Thibierge,  that  the  essential  oil  lost  its  odour  by  remaining 
on  metallic  surfaces,  and  that  a  suipiiuret  and  an  inodorous 
dlrbulted.  It  is,  therefore,  by  the  intermedium  of  sulphur 
that  this  oa  acquires  so  penetrating  an'  odour.  Perhaps  it  may 
be  necessary  to  add  to*  these  sort  of  codibinations  another 
vehicle,  for  it  is  known,  that  the  addition  of  a  little  acetic  acid 
eonsidera^y  heightens  the  odour  of  mustard. 

It  results,  accordiag  to  my'opinion,  from  the  &cts  men- 
tioned,  that  the'  odoUrs  which  diffuse  themselves  in  the  ntr 
ought  not  to  be  generally  attributed  to  a  simple  volatilization  or 
emanation  produced  by  the  odorous  body  itself,  but  in  many 
eases  to  a  gas  or  vapolhr  resulting  from  its  combination  with 
the  vehicle  ^  proprlate  and  susceptible  of  difiusing  it  through 
space  according  to  known  laws.  As  to  odorous  distilled  wa- 
-ters,  many  of  them  are  pure  solutions  of  these  conibinatious ; 
and,  apinODmating  to  Mtusqiier's  idea,  I  will  willingly  suppose 
that  the  essential  oils  owe  their  odour  to  the  combination  of  a 
variable  vehicle  with  an  inodorous  oil.  Thus  a  problem  will  be 
xesoived  which  has  long  occupied  those  distillers  who  would 
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,^vlUlngly  find  this  inodorous  volatile  oil,  t  hat  thf>y  may  mix  it  with 
the  more  rare  aud  dear  essences.  I  shall  leraunate  lhi6  note 
by  a  final  observation ;  it  is,  that  the  analyns  of  the-eisenee  of 
Uupentine,  pvibliihed  by  M.  Hoiiton  LabiUardt^re,  and  that  of 
the  essence  of  lemons  of  M.  de  Sanssure,  afford  such  unequal 
results  as  to  indicate  a  similar  com  pusitioo,  and  show  that  the 
different  odours  which  distinguish  them  belong  to  OMUea 
which  have  Uttle  influence  on  their  intimate  nature. 


Art*  XII.  Faeti  relative  to  GM.    Extracted  from  a 
Memoir  read  to  the  Institute,    Bj/  M.  Pelletier. 

t    NoTwiTHSTANDiKo  tlie  dilicrent  researches  on  gold,  and  its 
combinations,-  •which  have  been  published,  there  still  remam 
^»many  points  to  be.  ehicidaiedy  espedaUy  relative  to  the  saline 
..^Dompoonds.pf  this  metal  in  their  property  of  forming,*  at  times, 
.colourless  combinations  with  the  acids  and  the  alcaldes.  This 
property  has  been  observed  several  years  ago  by  chemists^  and 
prinoipally  by  M.  Vauquelii^  but  the  theory  of  the  eflfetst  remams 
nnknown.  M.  Pelletier,  who,  coigointly  with  M.  Duportat,  had 
pubUslicd  Lxpcriments  on  this  subject,  did  not  conceal  the 
vacuities  which  existed  in  lus  wofk ;  and  it  is  with  the  iiiteation 
of  Ming  than  up,  that  the  new  experimenta  ha¥e  been  under" 
taken,  of  which  the  following  is  an  account. 

M.  Pelletier  divides  his  memoir  into  several  parts.  The  liist 
is  devoted  to  the  examination  ol  the  action  oi  mineral  acids  on 
the  chloride  of  gold. 

It  is  known  that  the  chloride  of  gold  is  capable  of  combining 
with  water,  and  forming  a  yellow  hydrate,  which,  when  heated, 
becomes  of  a  purple  colour,  from  the  evaporation  ol  the  water. 
By  the  continned  action  of  the  heat,  this  purple  powder  becomea 
of  a  lemon  yellow  colour,  and  M.  Beraelius  then  considers  it  a 
sub-chloride  of  gold. 

From  this  phsenomeiiuii  it  ts  easy  toexplmn  the  action  d'acids 
on  the  chloride  of  gold.  The  acids,  such  as  the  sulphuric, 
nitric,  and  phosphoric,  do  not  act;  when  cold,  on  this  compound. 


IIB 


PeUetieiT  ai»  Gold, 


nor  even  when  hot,  unlean  the  tempmtuie  be  sufficiently  bif^fa, 
and  then  the  chloride  decon^oieSy  exaedj  as  if  do  exttaneow 
add  had  been  preaent 

The  acids  do  not  act  on  the  chloride  of  gold,  nor  cause  any 
other  decompo«iiioa  than  that  due  to  the  water  they  contain, 
Iwd  wllk  th«l        they  act  oil  the  cbWride, 
a  eUortde  and  Mtallio  gold. 

On  the  Action  ofAcidsim  the  Oxide  efOM. 

The  oxide  of  gold  used  by  M.  Pelletier,  U  the  per-oxide  of 
BeneHuSy  or  the  oxide  of  gold  of  tihoee  chemtats  who  admit  bat 

of  one  only.  M.  Pelletier  found  that  the  acids  in  general  were 
not  capable  of  uniting  to  this  oxide,  and  of  forming  saline  com- 
biaatioiNi ;  that  the  concentrated  nitric^  aulphuric,  and  acetic 
acida  eaaily  diaaoiyed  the  oxide  wben  haatody  bat  that  the  giaalcr 
part  of  it  precipitated  on  cooling  or  dilution  with  water ;  and 
that  the  quaiitity  remaining  in  solution  was  very  small,  and 
incapable  in  any  oaae  of  fiNrming  an  anriliBroaa  aaline  oompoiMid. 
The  nariatift  acid  only  poaaeaaaa  the  propadj  «f  eneifefiealiy 
dissolving  the  oxide,  forming  with  it  an  incrystaUumble  chloride. 
The  hydriodic  acid  has  an  analogous  action.  M.  Pelletier  con- 
dudea  firoia  the  experimenta  deacribed  ia  his  paper,  that  theie 
aienosaltacfgold* 

Acfioao/iSbfttoalAe  CSUof^^Ob^ 

If  the  acids  were  susceptible  of  uniting  to  the  Oxide  of  gold, 
observes  M.  Pelletier,  to  form  true  saline  combinations,  the 
most  favonrable  circumstances  for  their  production  would  be  in 
the  action  of  double  affinities.  Nevertheless  M.  Pelletier  caald 
not,  by  this  means,  obtain  any  salts  of  gold.  On  pouring  solu- 
tions of  sulphate  of  soda,  phosphate  of  soda^  ^c,^  into  solutioa 
of  the  chloride  of  gold,  nothing  but  mixtures  were  obtamed* 

The  soluble  salts  of  silver  as  the  nitrate  and  sulphate,  acted 
difierently.  When  poured  into  a  solution  of  the  chloride  of 
gold,  a  yellow  biown  precipitate  was  obtained^  and  the  liuid 
became  colourless :  containing  only  nitric  or  sulphuric  add. 
An  analogous  precipitate  is  produced  by  the  muriate  of  plati- 
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Aum^  as  M.  Vauquelin  has  obterred.  TtMfpeoqpitaiwobtaiaid 
by  ihB  0{  nkfet  m^  mem^^  of 
the  chlofide  ol  sflver  and  oxide  of  gM, 

Adim^  1^  ioiMg  emd  imMble  salifiable  Batei  on  ihe  CjUbnefe 

Qold..  .  . 

♦ 

This  pert  of  M.  Pelletier^t  reiearoiMW  k  tbe  moot  inlemlHtg, 
both  for  the  difficiiltiee  which  ooourred^  end  the  new  reeultt 

obtained.  The  author  commenced  with  the  action  of  potash 
on  the  per-cliloride  of  gold,  and  the  detail  on  this  subject  pre- 
seats  the  key  to  all  the  pheenomena  dependent  on  tbe  action  of 
aicaline  oxidee»  on  the  lolutkm  of  the  per-chloride  of  gold.  Tfajb 
potash  acts  diffmntly  accordii^^  as  it  is  added  in  excess  or  in 
deficiency  to  the  chloride.  In  the  last  case  it  does  not  imme- 
diatelj  cause  a  precipitate,  but  the  liquor  becomes  of  a  deep  red 
colour,  and  at  the  end  of  some  hours  a  prec^itate  qipeacs^ 
which,  however,  may  be  produced  immediately  by  heating  the 
hquor  to  ebullition.  This  precipitate  recently  prepared  is  of  a 
lemon  yellow  colour  and  gelatinous  consistency.  Frequent 
wlishings  with  warn  water  separate  the  chlorides  of  gold  and 
potassium,  which  it  at  first  retains  among  its  puticies*  It  has 
been  cuusidei  cd  by  M.  Oberkamp  as  a  sub-muriate  of  gold,  but 
M.  Pelletier  having  convinced  himself  that  the  muriatic  acid  in 
it  was  not  essentiali  joins  in  ttie  opinion  held  by  JMU  VaiMiufilin, 
that  it  is  an  oxide  of  gold. 

This  oxide  exposed  to  the  air  dries  and  loses  its  lemon  co- 
lour, becoming  blackish  brown.  In  this  way  it  loses  the  water, 
which  as  a  hydrate  it  held  in  combination,  but  is  still  perfectly 
soluble  in  ^luriatic  acid.  If  it  be  dried  at  the  heat  of  boiling 
water,  one  part  of  the  oxide  is  reduced  to  the  metallic  state, 
and  only  the  portion  not  reduced  will  then  dissolve  in  muriatic 
acid. 

The  fluid  from  whioh  a  part  of  the  oxide  of  gold  has  been 
precipitated  by  the  addition  of  a  portion  insufficient  for  the 

complete  saturation  of  the  chloride,  remains  of  a  yellow  co- 
lour, and  is  a  mixture  of  the  chlorides  of  gold  aud  potassium. 
If  instead  of  employing  the  potash  as  aboTOy  it  be  added 
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meiMare  disappear,  and  the  portioft  iHiicb  rcwainii  undisaolred, 
instead  of  beiog  yellow  and  gelaUaous,  is  black  and  pulver- 
nilmU.  lalfaiistite  iteontioM  «o  miac»  tiie  potaili  liaifing 
comptetriy  iepvated  it  It  ii  pcinoiiiaUy  liifo  d^reBeein  the 
colour  of  the  oxide,  obtained  in  circumstances  opposed  to  each 
othefy  which  induced  M.  Qberkamp  to  consider  the  black  oxide 
w  a  jmn  Ondti  ttid  ^bUow  <M|idto  m  a  stib-«alu  Tiie  ex- 
periumti  df  M.  Felletier  prove  this  dHRsrem  to  be  mi- 

founded. 

It  is  remarkable  that  the  solution  of  gold,  thus  treated  with 
eiocmi  of  poiailiy  eatifoly  loiei  the  ooloiv  of  the  aah  of  gold, 
•ndbecomei  cokrartoMy  so  as  to  prtvAit  the  snspieioii  of  the 

presence  of  any  of  this  metal.  The  gold,  however,  is  by  no 
means  perfectly  separated ;  what,  therefore,  has  become  of  that 
left  behind  t  or  how  is  il  retained  in  sotatioii  ?  It  appears  dif- 
ficdltogiv«aii«x(taiiatioaof  theseeffSBets*  It  is  certabi  that 
the  ydk>w  eoleur  of  the  solution  is  restored  by  the  addition 
eyen  of  weak  acid.  M.  Pelletier  does  not  think  with  M.  Vau- 
quelin,  that  a  triple  colourless  salt  is  formed,  but  in  conse- 
quence of  expenmenfa,  described  in  his  ilRSmottVy  accoonts  for 
llie  appeartaces  otherwise.'  It  seems  that  the  excess  of  alcali 
on  decomposing  the  chloride  of  gold  perfectly  re-dissolves  the 
oxide  of  gold  formed,  and  that  a  binary  colourless  compound 
siidts^  in  which  the  oxide  acts  as'aii  add  to  the  alcali,  so 
Ibat  an  amte  of  potash  remahis  in  soltttfon,  sAixed  with  cMo- 
ride  of  potasium.  It  is  evident  from  this  fact,  that  the  addi- 
tion of  an  acid  will  decompose  the  aurate,  by  taking  the  alca- 
line  base ;  and  that  the  oxide  of  gold,  set  at  Ifterty,  will  re- 
act on  the  chloride  of  potassium^  and  le-produce  chloride  of 
gold,  the  colour  of  which  will  then  become  visible.  In  these 
circumstances  a  portion  of  alcali  is  set  at  liberty,  and  the  fluid 
becomes  alcaline  independent  ^f  the  alcafinity  of  the  aarate 
lemauiing  undecomposed.  The  follomig  iremaxlclGible  experi^ 
mentmaybe  quoted  in  support  of  this  statement: — If  oxide  of 
gold  be  boiled  in  a  solution  of  chioiide  of  sodium,  the  Huid  be- 
comes yellow  and  alcaline. 
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Fotiih  Imi  ike  ptmmt  ^  iHiiotiiiiy  odMfe  fold^ 

pBpdwrtdf  the  presence  of  an  alcaline  chloride.  M.  Pelletier 
boiled  magnesia  with  a  solution  of  the  chiohdeof  gold,  and  ob- 
UuMda  precipitate  of  oiiitoiifiioid  mimed  wUk  m^^MMis 
emMU  Tlui  ^ntdfime  ^  wbOM,  tad  depriv«i  of  ill 
liMes  €f  oblondev  benip  fteted  on  by  a  solution  of  pota&li,  had 
all  the  gold  dissolved ;  the  presence  of  the  metal  in  the  rnkw" 
tion  was  rendered  vety  MOfliUe  by  tbe  additkm  of  tkkome  Of 
■■■■■wiue  MNu 

Magnesia  and  barytes,  as  well  as  soda,  act  in  the  same 
manner  as  potash  on  the  chloride  of  gold,  but  with  pheenomena 
less  marked,  in  coofloqiieiieo  probohly  of  tbe  iU^t  solnhiity 
o€  the  two  first  tiibftiiiOBi« 

M«  VamMNit  hes  stid,  iStM '  Ae  oxide  of  gold  may  be 
successfully  obtained  by  actino^  on  the  chloride  by  the  oxide  of 
zinc*  Mm  Pelletier  has  ;ibuiid  this  process  to  succeed  very  weiii 
bat  the  oadda  obtaiaod  'maot  be  nMfaod  *vilii  nitric  Mid*  to 
•cparate  oay  oxide  of 'riM^veMioinf  too  IImobMo-o^  goI4 

0/ iDdide  qf  OM 

No  chemist  has  yet  mentioned  this  combination,  M.  Pelletier 
being  the  4rstvho  lias  dseeribedit.  Ue  ascertained  that  |;old 
was  notactedonoilher.by  lodkie  or  tiM».h7driodtc  aoid;  but 
the  hydiiodic  acid,  contaiaiag  iodine,  easily  dissolves  gold,  and 
especially  when  its  action  is  assisted  by  the  addition  of  a  little 
nitric  acid;  it  thea£»nna  aaiodide  oCgold,  which  precipitates  as 
It briiliaiitjeUofv  powder,  ofpanody  OfjpstalliAO.  Tho.iodido  of 
fgciid  may  aim  be  obtained  by  other  mdms,  m  by  making  the 
hydriodic  acid  and  the  oxide  of  gold  act  on  each  other,  or 
by  precipitating  the  chloride  of  gold  by  the  iiydriodate.  of 
potash. 

Whatever  process  has  been  employed  in  piociiring  the 

iodide  of  gold,  the  compound  is  identical.  It  is  insoluble  in 
cold  water^  and  boiling  water  dissolves  only  a  very  small  quan- 
ti^«  The  mnriatie,  nitric^  and,  sulphuric  acids,  do  not  decom- 
pose it  when  coU;  when  conoentcated  and  boilings  thogold  is 

dissuivcd  by  tliem,  and  the  iodiuQ  set  free    Heat  Bio^^  also 
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.  The  alcalies  in  solution  instantly  decompose  tlic  iodide  of 
gold.  With  potash  an  ipd^e  aad  a  kyddyodate  of  tiiat  base  i» 
obtained^  and  the  gaid  nnaiiis  ia  a  pulveniient  matallio  aUte* 
This  pt— amttiMm  it  aaaily  expla««d»  hwt,  accd^diag  to  IL  Pal* 
letier^  if  the  action  of  potash  on  the  chloride  of  gold  be  com- 
pared to  its  action  on  the  iodide,  it  may  be  asked^  why,  in  the 
fintGaae»  the  gold  bacomea  oxidized,  and  why  it  so  <Atopitia 
of  petMhlbniiBd?  U  appean  that  the  dilfeieBoe  ia  oocatianed 
by  the  stronger  affinity  posaeaied  by  H)dine,  than  by  chlo- 
rine, for  oxygen ;  and  the  stronger  affinity  of  potassium  for 
chloriae  than  for  oxygen.  Thia  experiment  alao  tends  to 
uoia  that  the  nlionHnt  MMrtdtlM  are  chlondea.       not  mu- 


This  iodide  gave  on  analysis : 

Iodine  •  34  100 

Gold  66   194.1076 

M.  Gay-Lussac  having  shewn  the  quantity  of  oxygen  corre- 
sponding lo  a  certain  quantity  of  iodine,  M,  Pelletier  has  cal- 
culated, from  the  preceding  resuUa,  the  composition  of  the 
oxidea  of  gold,  and  haa  found  the  protpomde  to  contain 

.Oxygen  a«d495 

Gold    100. 

And  the  per-oxide.  Oxygen  10.03 

Gold  100. 
Theee  results  difieriiram  those  of  Bcneiitta,  and  therafore  ths 
Munbar  fot  the  atom  of  gold  must  difier  also.   It  appears  to 
be  299,  oxygen  bemg  10. 

M*  Pelletier  haa  torn  the  above  data  calculated  the  following 
pro|K»ttona  in  the  compounds  of  gold : 

10  Oxygen  ,,,,  piol-oxide. 

Gold  299    I       ^^yg^  per-oxide.. 

44  Chlorine  ••••  pvoto-ohloiide. 
133  Chlorine  per-diloride. 
M •  Pelietier  concludes  his  Mimoire  with  an  account  of  the 
action  exerted  by  oiganued  vegetable  substances  on  the  soIuUqa 
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of  gold*  In  general,' tiie  solution  is  reduced  to  the  metallic 
state,  and  the  vegetable  substances  are  attacked  by  the  oxygen 
of  the  oxide,  the  chlorine^  and  the  muriatic  add.  Finally, 
llie  aaihor  diiaws  the  ftQowin^  conclasiGBB  ftom  bk  eipert> 
nenta: 

1.  Gold  oug-ht  to  be  considered  as  an  electric  negative  metal, 
i.  as^  a  metal  forming  oxides,  which  lend  nither  io  act  aa  acida 
tbaa  as  baaes* 

2.  The  oxides    gold  cannot  fonn  troe  saliflaiila  eompoanda 

with  the  acids. 

3.  The  per-oxide  of  gold  will  imite  to  the  alcaltes  and  other 
metallftD  oxides,  forming  cdmbinalMUi  wlneh  poaaeas  prnte 
properties* 

4.  Grold  in  solution  in  aqua  regia  is  in  the  state  of  per-chlo- 
ride,  and  the  supposed  triple  salts  of  gold  are  only  mixtures  in 
which  tlie  gold  is  still  inthe  stateof  pcf-chlarida* 

5*  Gold  aoiites  to  Iodine,  forming  a  compound  of  widcli  iIm 
proportions  are  constant  and  easily  determinable. 

6.  According  to  the  proportions  of  tlie  iodide  of  gold,  those 
of  the  oxides  and  chlorides  may  also  be  ascertainad  aa  gtren  im 
6ie  BKtnoin* 

7*  The  vegetable  adds  and  salts  bave'diffinent  actions  on  ikt 

chlorides  and  oxides  of  g;old.  Amongst  them  may  be  distin- 
guished the  oxalic  acid  and  the  oxalates,  because  their  action 
is  very  pecaliar,  and  supports  the  opiaaon  of  M.  Dnlong  dm  the 
oxalic  add* 


Art.  XIIL— Off  the  new  Hygrometer,   By  J«  P.  DanieU, 

Esq.,  F.R.S.,  &  M.R.I/ 

1  HAVE  now  completed  twelve  months'  regular  observations 
with  my  new  hygromnter,  and  abfaoagh  not  entitled  to  draw 
conclusions  wludi,  to  be  depended  npon,  can  only  be  IImi  residt 

of  many  years  tmreidtting  kbonr,  I  shall  endeavonr  to  point 

out  inferences  which  may  fairly  be  considered  as  approxima- 
tions to  jdiat  accuracy,  whidi  it  la  ao  desirabla  to  attain.  The 
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mgittf  ptfblltli^  in  liiwJotinifd  hu  been  arranged  almost 
wholly  frtm  my  ota  esperiinenls,  except,  in  some  few  uurtMi- 
ces,  during' dioit  nbeenoetf  tnm  Londcm,  when  I  htswe  been  in- 
debted to  the  kindness  of  a  fi  ieiid,  ii|>on  wiiose  accuracy  I  liave 
reason  to  place  great  reliance.  In  the  course  of  the  remarks 
wlndb  I  ilnll  lia^  to  ofo,  I  ihaU  likewiie  refer  to  dtihetejcpe- 
ilwentn  wfaieli  I  bavetahen  tfie  opportanity  of  making  wlieneyer 
favourable  circumstances  have  occurred,  or  1  hiu  l  been  enabled  • 
10  take  advantage  of  an  atmosphere  Iree  from  the  smoke  of  our 
l^reat  metiopolit*  Before,  iiowerer,  I  address  myself  to  this 
subject,  I  misi  bef  leave  (o'say  a'few  words  m  reply  to  some^ob- 
servations  with  which  the  editors  of  the  Bihlioth^quc  Univcrselle 
of  Geneva,  have  favoured  me  in  their  number  for  March,  1820, 
anid  m  whiek  tliey  liaTedoQe  ine  the  hooonr  to  publish  a  trans- 
lirtiea  of  my  paper  on  Ihie  hygrometer.  I  am'  flie  more  anxious 
to  do  this,  as  the  experience  which  I  have  now  had  has  con- 
tened-  me  in  the  opmion  that  the  instrument  is  certain  in  its 
constnictioB,  tiad  infeUifaie  in  its  indications ;  and  I  should 
ttmlulbfe  wisb  foT  sie  it.  made  extensively  useful,  by  bcdi^ 

generally  adopted. 

In  the  first  place,  am  proud  to  record  so  strong  a  tesd* 
WBUf  to  tbo  aoemaey  of  the  oombinatidn  as  the  following 
^  Oi'  peat-  ne  pas  adopter  toutfui  les  thlibnes  de  Tauteur; 
ni  partager  sa  predeliction  pour  I'appareil  qui  fait  Tobjet 
principal  de  son  memoire ;  mais  on  ne  pent  disconvenir  que 
Oft  appareUf  tel  qu*il  est  comtrmi'par  Mr*  Newman^  Jmctknme 
mAmrMammt^  The  leaned  editors  must  pardon  me  if  I  en- 
deavour, by  removing  iJieir  objections,  or  rather  their  predi- 
lections, to  make  them  absolutely  partake  of  my  preference  for 
the  instrument.  **  II  est  k  presumer/'  say  they,  "  que  Tauteur 
ne  foisaBl  mention  nolle  part  dans  sqn  m6moire  de  lliygrom^tre 
lirtcheivendafes  -DeBaMmre,  n'en  ovait  aiicone  connoissance ; 
fait  assez  ctrange  \h  la  reputation  qu*a  acquise  etque  merite  a 
fort  juste  titre,  cet  instrument  pour  toutes  les  recherches  deli- 
Oiles«  U  est  poin  le  moins  aussi  sensible  que  celui  de  Taoteur ; 
at  pour  lacommoditfe  do  transport,  etde  Fu'sage,  soit  Tair 
libre,  soit  eu  vases  clo&,  Thygrometre  a  cheveu  Temporte  de 
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beawwup.  H  fiiol  taqom  flm  one  eip^rieaoB  wmt  c(lm4e 
ranteur  lorsqa'on  veat  eoanohre  T^tal  liygtcifeiy»  4e  Pairi 

il  faut  uen  provision  d*ether,  etc.    Avec  celui  de  De  Saussure, 
au  coQtraire,  il  suffit  de  le  regarder,  en  obserTant  ausu*li 
tkernmiD^tre,  dont  Lea  indicatioiia  dolf«iil  loi^MVi  mroker 
pareille  tttmeiit  i  oallea^de  Hiygfom^CBB»  anii  qua  IVfiiiOiil 
wMgnensement  Tauteor  dans  son  EsMi  ficr  tffygrom^trie,  tai 
des  fruits  les  plus  remarquablcs  de  sa  sagacite  et  de  son  genie.** 
Strange,  indeed,  would  it  have  bMii,.liail  the  ptaawsfitMMi 
been  comet,  that  I  im  totally  voaoqiiniited  with  tiM  inrtnK 
ment  inyented  hj  die  illitatrioiia  ^onntrymaii  cf  my  aimotatoTa. 
Long  have  I  been  au  huiubie  admirer  of  bis  sagacity  and 
genius ;  and  to  n»  work  have  I  been  more  indabted  lor  vminl 
instnictkni  on  the  aul^^eet  on  vhkh  it  lre«la>  lliaft  to  th* 
essay  above  referred  to.   My  raaaon  tbr  not  maktfig  wentiaa  ^ 
the  hair  hygrometer  of  De  Saussiire,  was  the  couviclioa  on  my 
mind  of  the  general  admisaiiA  of  the  inadequacy  of  any  knowa 
aiqplicatiott  of  the  hygfoacopio  pnipflftiaa  of  animal  or  yagatablft 
bodies,  wbelher  hair,  whalebone,  or  rafs  Uaddera,  to  iiaaanwi 
the  absolute  riuautitv  of  vapour  ;\t  ^my  time  existing  in  the  at- 
mosphere.   1  had  selected  one  as  the  beat  ctMHtriyaace  of  this 
natnie  to  ehiddate  iAoB  pofiat,  by  contoi^KMiMWfl  ahaeifaiifli 
with  my  own  instrvflient ;  and  the  aditoia  of  the  BiUioiki§m 
Universelle  themselves,  in  recording  my  opinion,  "on  w&rrm 
combien  sea  indications  sont  vagues  et  peu  concluantes,'*  add, 
^'  Nona  ne  aommea  paa  tr^a  4kMgiib  de  eetle  opinion."  Now, 
I  most  own  Aat  I  am  quite  at  a  loaa  to  ooBeaif««iy  ofayaeliMi 
that  can  apply  to  the  whalebone  that  does  not  equally  afieotlhe 
hair,  as  a  measure  of  vapour.    But  I  shall  prefer  supporliug  this 
conclnsion  by  the  anthority  of  others,  rather  than  by  any  argu- 
menta  of  my  own,  eapeciaUy  asI  tfunkthallcaapfodneaaiallMi* 
rity  which  the  candour  of  the  editflva  thcmaahea  wlU  altowlo  ba 
coQcIusiye.    M.  De  Humboldt,  the  celebrated  philosopher  and 
tiavdler,  ivho  is  equally  distinguished  by  his  accuracy  of  obser- 
▼ation^  and  by  hia  phUoiopliic  generaliaationa,  and  who  ha^ 
opportunitiea  of  making  obaervationa  upon  this  subjeetwhbh 
no  other  person  ever  yet  enjoyed,  and  no  other  ever  waa  miiip 
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mi  of  tlM«  tM'iMtiiuneiitt  to  pvrtknilar- : 

•  "  We  know,  by  very  accurate  experiments,  the  capacities 
of  saturation  of  tiie  air  at  difiereut  degrees  of  the  thermometer  i 
bat  iImi  nbtMMif  iribadi  «zist  IwAvMn  the  progjmwive  kaglhfiiir 
mgtiim  hffpmoafiiatX  bddy,  tad  die  gwmtitici  qf  va|M>8r  oon- 
tained  in  a  given  space,  have  not  been  appreektled  willi  llie 
same  degree  of  certainty.  These  considerations  liave  induced 
—  toynbAkh  the  indieetieM  of  the  hair  and  whaldiMMie  hygro- 
■etnjMl  ae  tiwy  Mtobeamd,  naiking  the  degnealiewn  hf 
the  thermometers  connected  wHh  theee  two  inftraments.'* 

•*  As  the  fiftieth  degree  oi  the  whalebone  hygrometer  corre- 
iponde  to  the  eightjp-Mxth  degree  of  the  hair  hygroiueter,  1  made 
«iielt]iefli»t«tie»aiidm  thepletni,  while  the  second  wee 
ffttondly  werved  for  the  dry  sorof  Ae  Gordiilerasr  Theheir, 
below  the  sixty-fifth  degree  of  Saussure's  instrument,  indicates^ 
by  great  variations,  the  smallest  changes  ^  dryness^  aad  has 
betides  theadfwitage  of  psttiiig  itself  auMe  mfiidly  into  astale 
of  equilibrnaii  wilk  the  ambient  air.   De  Liic*s  hygfooMter  acts, 

on  the  contrary,  with  extreme  slowness  ;  and,  on  the  summit  of 
monntains,  as  1  have  frequently  experienced  to  my  great  regret, 
w  aiooftan  luiceslaiB  wlietlier  we  ha?e  not  ceased  ow  obserra^ 
tioifs  before  the  instrament  has  ceased  its  movement.  On  the 

other  hand,  tliis  hyfjronieter,  I'lirnished  witii  a  spring,  has  the 
advantages  of  being  atrong,  marking  with  great  exactness  in  very  - 
maM  mr  the  least  Increment  of  the  qnantity  of  Teponr  in  lolii* 
tio%  and  aolinf  in  all  positions ;  while  Sanssuie^s  hygrometer 
Mstbe  suspended,  and  is  often  dmnged  by  the  wind,  wbieli 
raises  the  counterpoise  of  the  index.  I  have  thought  it  might 
prove  ttseful  to  traveiiers  to  mentioo  in  this  place  the  results 
ofaaoipeiisiiceof  sevecalyiBvs.''  Aoftptrtgtendiiy  the  donftti 
^Mekkmmfmn  rmsed  tn  tkese  latttr  times,  respecting  the  accuracy 
with  which  Jimr  or  whalebone  hygrometers  indicate  the  quantity  of 
safom^mMgled  tn  <Ae  aimofiAsneotr,  it  must  be  admitted  that, 
eacnmMsprsMUrinte  of  osar  btaidedgey  these  instmmentt  are 

•  De  Humboldfs,  Tn»^  translated  by  Helen  Maiia  Williams.  VoL  II. 
p.S49etie«. 
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lugliiy  mtmsliQf  to  a  satBi^  cmUmfgmi,thitmkam 
Ike  twBpccale  to  ths  toftid  mmef  hmt  tfas  aoitliim  to  tha 
wmtiSnn  lieaMiplim,  frotn  the  hm  re^ons  of  the  ak  whkk  rest 

Qu  the  sea,  to  the  suowy  tops  of  the  Cordilleras." 

I  have  aem  beea  able  to  laduoa  tbalttiroftwbalebane  to 
Uiedogm  €f  cKtnmiifiBitjtovinifif  apofftriifetl^^ 
wliieh  I  regrst  not  faayiR^  made  before  my  departure.  I  advise 
travellers  lo  provide  themselves  with  a  narrow  jar  containing 
caustic  potaihy  quick -liiae,  or  muriate  of  limey  and  dosed 
wilk  a  sevev  by  a  |^bI»,  on  which  tha  hjgnm^  hMif  ba 
fixed.  This  mall  apparates  vroald  he  itf  easy  eoavefsaoe,  if 
cuTv.  were  taken  to  keep  it  always  in  a  perpendicular  pusiliou. 
As  under  the  tropios»  Saussure's  hygrometer  generally  keeps 
above  63,  a  fireqaeat  verifioatioii  <tf  the  aingie  pant  of  hmaH 
dity  is  nost  coeimooiy  sofioient  to  give  confidsnca  (o  the 
observer.  Besides,  in  order  to  know  on  which  side  the  error 
lies,  we  should  remember  that  old  hygrometers,  if  not  cor^ 
rtcted,  have  a  tendeaey  to  indicate  too  great  dryikan*'^ 

Mr.  Leslie,  in  his  Emtyypmikt  JiafalMs  of  Aisr  i»  Mktd 
imtd  Moisture,  makes  the  following  remarks  upon  the  same 
subject.  **  But  these  substances,  (viz.,  hygroscopic  sub* 
ataooesy)  eqpedaUy  the  haider  kinds  of  them,  nniees  thsy  be 
eKtranely  lfain»  noeive  their  imfMeMions  very  sfcywly,  iad 
hence  they  cannot  nark  ^nth  any  precision,  the  fleetnig'  and 
Mioincntary  state  of  the  ambient  medium.**  **  The  expansion 
of  the  thin  cross  sections  of  box  Of  other  hard  wood^  the 
elongation  of  the  haamn  hairy  or  of  a  slice  of  whilahnUi  and 
^  antwislhi^  of  the  wild  oat,  of  catgut,  of  a  oord  or  Iomi 
thread,  and  of  a  species  of  grass  brought  from  liidia,  have,  at 
di^eat  times,  been  used  with  various  success.  But  the  ia- 
ilnuMts  so  fermod  ate  other  extmdy  dnll  in  their  motsaw» 
or  if  they  aeqnhe  greater  sensihlfity  from  the  attenwatioii  of 
their  substance,  thev  are  likewise  rendered  the  more  subject 
to  accidental  injury  and  derangement^  and  all  of  them  appear 
to  lose  in  tuna  iasenstt^ly  their  lone  and  proper  action/' 

Bat  it  IS  to  the  of  Mr.  De  Sanssnre  faimseU;  that  I 
appeal  with  the  most  confidence  ibr  the  confirmation  of  thia 
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which  tt  wtti  hnposstt^  dittt  a  imad  Kie  him  eo«M  omlooky 
and  it  proves  fully  that  his  sagacity  and  genius  were  tasked  to  •* 
tlie  utmoftt  to  dhaintrii  umxcm  of  uncart ftinty,  which  it  was 
mil  of  Ms  {MMMT  wMly  to  raBum.  Any  penda  who  Ind  aot 
seen  Ae  nlmte  hutraeliom  givoo  by.  this  able  pihilosophar 
for  the  constniotion  of  his  IngTometer  would  be  surprised  at 
llie  nicety  required  in  ita  a^^ustment.  The  mere  preparation 
ofthekwM  aprooMiof  graotdaiicacf  aaduBoeffCai^  Itia 
prevkmsly  expoaad  lo  an  alcdiae  fismnm,  upon  the  dao 
strength  and  regulated  application  of  which,  depends  its  most 
valuable  properties;  and  haira  which  have  been  unequally 
BiyaicA  to  tUa  aotion  aie*  no  longer  fit  for  eomparlma  with 
WM  anolhar.  **  Lea  dMvem  a'ont  une  maidM  paimD^le,  qna 
quaiid  iis  sent  %alement  lessives.'*  So  that  it  would  be  im- 
possible for  an  artist  in  London,  with  the  mo»t  scrupuLous 
atlentioii  to  the  dtraetiona  conteinod  in  thia  Buav*  to  oon- 
•tract  an  iaatnuMot  which  ihoiild  range  with  one  nada  in 
deneva,  unless  he  had  the  means  of  actual  comparison. 
But  after  all  the  cai^e  which  the  ingenuity  of  such  a  philosopher 
«onld  danMf  (and  none  but  aoch  a  philosopher  eonld  be  coaa- 
fstent  to  take  anch  praeatttiona,)  ^na  guardedly  and  candidly 
4oes  the  inventor  speak  of  the  best  instruments  :  Quant  k  la 
<ioiiiparabilite  dt  b  hygrom^tres  construits  avec  cette  substance, 
je  pi^s  dire  que  deux  on  plusieurs  da  cea  instrumens  faits  avec 
ilea  /chsvenx  samhlahlaiaeBt  pr^por6s»  gradu^  ^ur  lea  mAmea 
pnabipes,  et  axpos^  ensaite  anz  mtoiea  variations  d'homi- 
dit^  ct  de  s*jcheresse  onl  des  marches  que  Ton  peut  nommer 
parali^ies*  M  ne  dirai  cependaui  pas  qu  ils  indiquant  toi^ura 
tons  le  »kae  d€gs6,  maia  que  letui  6otfta  vbnt  mremeiit  anr 
detti  da  deux  degr^a.  Si  apr^s  que  deux  hygron^traa  anr<nt 
a^joum^s  pendant  long-tems  dans  un  air  Lr^s  sec,  par  exemple, 
an  quaranti^me  degre  de  ma  division,  on  en  porta  on  un 
air  encore  plus  sec  qui  le  faase  venir  je  suppose  k  trenle,  ,et 
que  pendant  ce  tems-R,  Tantre  ait  ktk  porU  dans  nn  air  un 
pen  moius  sec,  par  exemple»  a  cinquante  degres;  quensuite  on 
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ne  reviendi  oiu  ni  Tun  ni  Tautre  a  quarante;  celui  qui  vient 
de  Tair  ie  moias  sec  restexa  a  quaraute-deiut;  ou  quarante- 
troi»;  et  celui  qui  Tiaat  de  Vm  le  pli^i  aae  n«  mMitara 
qn^k  tmte-tept  o«  toentephoit  Get  hygnmAUe  a  riaeott^ 
T^ent  de  ne  pas  revenir  bien  exactement  au  m^e  point 
lorsqu'on  I'agite  un  peu  fortement  ou  qii'on  ie  transpoite  d*un 
lieu  dans  un  antra  parceque  le  poida  de  troia  gcaina  q^i  tiaat 
la  lame  d'axgeat  teaduei  ne  pent  paa  la  ployer  asaes  exacte- 
ment pour  la  foFGer  k  se  coUer  tovgonra  ayec  la  mtoe  pre- 
cision contre  Tarbre  autour  du  quelle  elle  se  roule  or  on  ne 
peut  pas  augmenter  sensiblement  le  poids  sans  dcs  inconve- 
niena  plus  gjrands  encore.  D'ailieurs  si  le  cheveu  est  trpp  long^ 
le  Tent  lorsquW  obsenre  en  plein  air  a  trop  de  prise  sur  Ini  et 
eommunique  ainsi  k  raiguille  des  oscillations  incommodes.!* 

The  relation  of  the  degrees  of  this  hygrometer  to  the  actual 
quantity  of  vapour  in  the  air  is  moreover  very  far  from  having 
been  determined,  C'est  ce  que  j'ai  tente  de  faire/'  says  tba 
inventofi  **  pour  mon  hygrom&tre ;  mais  on  Terra  que  ce  tra- 
Tail  difficile  est  encore  bien  loin  de  sa  perfection*'' 

When  we  add  to  these  admissions  the  disturbing  influence 
of  heat,  which  is  so  great,  tliat  the  mere  approach  of  the  hand 
causes  a  sensible  moTement  towards  dryness,  the  adhesion  of 
dust  and  spiders*  webs,  the  choaking  of  the  piTOt  of  the  wheel, 
and  the  possibility  of  friction  from  the  index,  we  shall  hare 
some  notion  of  the  sources  of  error  in  this  instr  anu  at,  which  the 
great  philosopher,  its  inventor,  never  attempted  to  conceal, 
though  he  laboured  to  modify  themi 

ft  is  thus  that  I  reply,  or  rather,  tt  is  thus  thaiuniTersal  ex- 
perience replies,  to  the  "  pour  le  moins  aussi  sensible,"  of 
the  editors  of  tiie  Bibliotkique  Universelle.  As  to  tlie  **  com- 
modite  du  transport,  et  de  Tusage,'*  I  must  remark,  that  the 
whole  of  the  new  apparatus  packs  in  a  box,  which  mayTcry 
eonTeniently  be  carried  in  the  pocket ;  and  although  each  ob- 
servation with  it  may  in  strictness  be  called  an  experiment, 
yet,  that  infinitely  less  time  is  required  to  make  this  experiment 
than  would  be  necessary  to  assure  an  obaecrer  with  cither  the 
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of  carrying  a  rapply 

of  ether  may  I  think  fairly  be  set  against  that  of  an  apparatus 
for  rectifying  the  instruments  described  by  De  HMnil  oldt,  and 
ll>)ildi  ht  contidm  aecowaryto  gbe  eoafideiiee  in  t^ir  leaultt* 

Bat  tlie  iaatnmieiit  irlikh  1  Itave  pmimwd  to  atnmgly  to 
wcommmit,  sliail  be  itiH  Airtfaer  judged  by  the  very  competent 
authority  to  which  I  have  been  thus  referred.  M.  de  Saussiire 
turns  up  m  his  £isay  the  qualities  which  a  perfect  hygrometer 
euglilto  potf  tt,  ailowiBi;  candidly  Hiat  hit  own  fidlt  Ttrf 
thort  of  die  perfection  ivliick  he  propotet*  All  I  would  atk 
if  the  one  which  I  have  invented  fnlttl  all  the  conditions  laid 
down  as  loliow,  that  for  the  good  of  science  it  may  be  adopted 
as  a  standard  by  eaqtenmental  philosophert. 

Un  hygnmi^tra  teroit  paifhit :  Piemi^ementy  ti  tet  varfa- 
tioiis  teient  anez  ^tendnet  poor  fe&dre  tentibles  les  plut 
petites  differences  d'humidite  ct  de  secheresse. 

*^  2.  Si  elles  etoient  assez  promptes  pour  snivre  pas-^-pai 
toutet  ceUes  de  rair,  and  pour  indiquer  toujooia  exactement 
ton  6tal  actnel. 

w  m 

3.  Si  rinstmment  6toit  tonjours  d'accord  avec  hn-intoe, 
c*est-^-dire,  qu'au  retour  du  meme  etat  de  Fair  U  se  retrouvit 
toujours  au  m^me  degr6. 

4.  S*il  etoit  comparable ;  c^ett-^l-diret  ti  platiettni  hygio- 
m^tiet  conttmitt  tepar^ment  tar  let  mtaiet  principet,  infi- 
quoient  toujours  le  m6me  dejjre  dans  les  m^mes  circonstances. 

*'  5.  SMI  n*etoit  afiecte  que  par  rhuoudite  ou  ia  secheresse 
proprement  dites. 

6.  Ettfin,  ti  cet  mtoea  Tariationa  Etoient  proportionndiei 
i  cellet  de  Tair,  en-torte  qne  dant  det  circonstances  pareillet, 

un  nombre  double  ou  triple  de  degr^s  indiquit  constammeut 
une  quantite  double  ou  triple  de  vapeurs." 

One  obeervation  more  npon  the  verbal  criticitm  of  the  learned 
editort  I  ctnnot  retrain  from  making.  L'ezptettion  de  Ina- 
phniun  eonHUuanie  th  la  vapeur,'*  say  they,  **  -dont  se  seit 
rauteur,  nous  semble  ptu  clair,  et  preter  k  F^quivoque  ;  car 
c'est  plutdt  la  temperature  fkiiruQtwe  de  la  Tapeur^  celle  qui  k 
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fMd0m  0»  lif^  4Q*on  obmre  dan  le  cas  cit^."  Now,  I 
imist  conlwiiy  that  llie  expnui<ni  which  1  hmte  adopted,  (al- 
Aoagh  I  am  far  from  wishing  to  maintain  that  it  is  the  very 
best  that  might  have  been  selected^)  appears  to  me  at  least  as 
eorrect  as  that  which  my  critica  propose  to  substitute;  for,  tm^ 
lidenng  that  It  it  bat  a  malhawaticat  Una  whieh  divides  tha 
point  at  which  yapowr  begins  to  eiist,  fron  the  pomt  at  which 
it  begins  to  condeuse,  he  must  have  microscopic  eyes  indeed 
thatcaa  discern  the  divisioa;  and  supposing  the  tempcraturt 
ikttmelii9e  da  la  yapeur,**  to  be  aocnrately  reprasentad  by 
<K)°  of  the  thecmoaietric  teak,  he  will  be  an  aecarate  raathe* 
matician  indeed  who  will  represent  the  tempaature  comtir 
tuante**  by  any  nearer  sign. 

And  now,  expressing  my  acknowledgmentB  to  the  GeaeTese 
philosophers  for  thdr  admisston  of  my  new  instnimeat,  peut 
hmiT  au  physician  qui  le  possMe,  le  d^ir  et  les  moyens  de 
I'employer,  tanta  la  demonstration  des  principaux  phenomt  nos 
^  i'^?aporation»  qu*^  T^tude  fdiis  qipsofoadie  des  siaguli^res 
tt  iaiportaDtes  modifications  de  la  yapeiw  aqneuse,  coasid^r^e 
dsns  Fair  et  dans  le  vide,"  I  shall  piooeed  to  condribnla 
tny  endeavours  far  tiic  accomplishment  of  this  desirable 
purpose. 

The  annexed  Table  shows  at  one  view  the  principal  results 
<if  the  twelve-montih'a  eiq[»erimait8,  divided  for  Uie  facility  of 
comparison  into  periods  of  half-years,  quarters,  and  hal^ 

quarters.  It  will  be  easily  understood  from  inspection,  and 
vill  require  but  little  explanation.  The  means  oi  the  diiferent 
(eriodi  aie  fepvesented  by  liie  larger  fignrea,  and  the  exizemes 
by  the  smeller,  ehewing  the  range  of  the  several  instnunents  in 
the  respective  intervals. 

It  may  be  observed,  that  the  barometric  results  of  the  first 
quarter  do  not  exactly  correspond  with  thos^  already  puL- 
lished  in  the  JoumaL  This  is  owing  to  a  correction  n^iich  1 
have  applied  in  consequence  of  a  defect  in  the  first  baietneter 
which  I  employed.  I  have  since  made  nse  of  a  very  exceb* 
lent  instrument  of  large  dimensions  of  the  syphon  form,  with 
wfaidL  1  compare  all  others  that  1  have  occasion  to  employ. 
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tk»  emrnddcm  alluded  to  MMMUtt  to  <f  0»I  inches*  K 
Afty  also  be  reBUuked,  that  the  eakmlated  meane  do  not 

rigorously  correspond  with  each  other  :  this  is  in  consequence 
a£  the  deciiaal  caiculatioM  having  been  carried  on  further  ia 
mme  inmpctrthan  otfacft(  and  €ra0tioQa»  which  it  was  aece8<« 
nty  to  leaifw  out  of  ll«  diortv  fwriods*  hare  beeome  appre* 

ciable  in  the  longer,  the  means  of  the  latter  having  been  taken 
from  the  whole  senes  of  experiments,  and  not  from  the  means 
of  ^  foffaner. 

The  use  oC  the  TMb  will  be  perhaps^  better  nnderstood 
from  the  following  comparison  of  the  quartan.  Beginning  with 
the  three  mouths,  December,  January,  and  February,  it  will 
be  observed)  that  tlie  mean  of  the  barometer  during  that 
period  was  at  its  lowest^  while  its  range  was  greatest*  The 
quantity  and  pressure  of  vapour  least,  and  the  yariatton  alio 
least.  The  degree  of  dryness  and  rate  of  evaporation  were 
likewise  both  at  their  miniaium.  The  quantity  of  rain  nearly 
the  smallest.  The  temperature  lowest,  and  the  range  of  the 
thmiomeler  least  During  the  qnarter  comprising  the  duree 
UMmths  of  June,  July,  and  August,  on  the  contrary,  the  mean 
of  the  barometer  was  at  its  highest,  and  its  range  was  least,— 
the  quantity  and  pressure  of  the  vapour  was  greatest,— the  de- 
gree of  dryness  greatest/— rate  of  eTuporation  gfeatesty«--and 
qnaatttj  of  rain  greatest.  The  mean  temperatafe  waa  also  at 
a  nuudwnm.  It  may  forther  be  remarked^  that  the  mean  of 
these  two  extreme  quarters  is  nearly  the  mean  in  all  respects 
ef  the  whole  year. 

The  intermediate  quarters,  March*  .Aprily  and  May,  and 
September,  October,  and  November,  vary  respeetiTel^  very 
litde  from  the  annual  mean.  The  aotamn,  however,  is  marked 
by  more  vapour,  more  rain  and  a  less  degree  of  dryness  than 
the  spring,  and  it  is  during  thi»  period  that  the  range  of  the 
thermometer  is  greatest. 

From  the  average  of  the  whole  year  we  find  that  the  degree 
of  dryness  in  the  afternoon  exceeds  that  of  ten  o'clock  in  the 
morning  by  1^'"^,  while  the  degree  of  dryness  of  the  night  falls 
short  of  the  same  by  4''.   The  evaporatioB  of  morning,  noon. 
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.and  nighty  are  retpectiTeiy  m  41  «->  62  —  d»  aad  the  wtigliial 
yapoiir  in  Hie  space  of  a  cubic  foot  ia  lels  at  aigiit  by  0.07  gr« 
than  in  the  aflernoon*. 

For  the  sake  of  comparison,  I  have  selected  five  period*, 
during  which  I  have  been  enabled  to  try  experimeiits  coB* 
lemporaneoua  with  tbcie  in  London,  at  a  diataaoe  of  iwoMty 
jniles  in  the  country.  It  would  be  tedious  to  gi^e  the  comm- 

parison  at  length,  I  shall  therefore  only  state  the  mean  re- 
sults. 

'  The  constant  difierence  of  &e  baioneter  betweaa  the  .  two 
places  was  0.09  lower  in  the  country. 

Temper.    Vapowr.  DryocM. 

Mar.  31st,  to  April  6th,  7  daysi— London,  52^  ••45  ••  7^^ 

Country, 53   ••44  ••  0 

May  21st,  to^31st,  11  days,-— London,  58    ..  50  ••  8 

Country,  69    . .  i>"i  . .  7 

June  12th, to  June  19th,  8  days, — London,  58^  •  •  50  . .  Sj- 

Ck>untry,52    ••  46i^  •• 

Aug.  Sihp  to  Aug.  T'th,  3  days,*— Loadon,  d3|  ••  54^  •  •  0 

Country, 60^  ••  55}  ••  4 

Aug.  26th^  to  Aug'  28l1i,  3  days, — London,  dH-^  . .  52  . ,  5} 

Country,  56^  ••  S^  ••  7| 

It  will  be  seen  from  this  table  that  the  mean  quantiti^  of  va- 
pour at  these  two  stations,  during  tiiese  periods,  coiiespoi|de|} 
wHhiii  a  faction  of  a  degree,  too  ssEiall  toname. 

•  The  editors  of  the  BiijUUheque  UniveraeUc  ubjc  ct  to  nic,  tLal  I  appear  to 
have  beeo  guided  by  no  congidcratiuu  in  the  selection  of  the  periods  of  the 
day  for  the  performance  of  my  experiments.  But  obliged  as  I  have  been 
to  snatch  a  few  moments  from  other  avocationsyit  was  necessary  to  consider 
lit  what  tknes  I  sfaoold  be  least  likely  to  iMet  wHk  iaISRuptlui  so  as  t»  be 
able  to  ceirtlne  fk»  aeries  la  a  regularaiaaatf*  tf  Ihaveno4«AoseB^[utta 
ibe  nuikt  proper  periods,  (and  tbst  I  hare  not  I  am  sunt  wiUiag  to  aUcw,) 
the  want  ofaoadeaiio  leisaio  mustplead  ny  excuse  ;aiid  I  only  tnwt  tbal 
those  who  are  ftrtanate  eaoagb  to  bare  it  In  tbeir  power  fo  devote  tiidr 
urbole'tisM  to  tbe  puHmilser  sdines,  aad  who  bate  mate  ahfitylbr  the 
t■•]^  wfflcooplete  Ibe  plaawbicb  I  haiv  only  teea  enabled  to  tiac«f  ^ 
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'  lly  oppolrtiwlifii  ct  trying  expetimmto  upon  heigiit»  h%ve 

still  been  very  limited  ;  so  liiniu  d,  indeed,  thai  1  dare  not  at- 
tempt to  draw  any  inferences  from  their  results.  I  shall  content 
mfmMf  tlwwfeiv  vidi  mo^af;  Um  pmrticniw  of  the  i«w  Uuit 
hmt  ham  mklkm  my  pow«r« 

Ob  Hie  8d  of  April  I  had  an  ^i^ppcHvanhj  of  ascending  Letth- 
hill,  in  Surrey,  which  is  about  800  feet  above  the  level  of  the 
?ailey  of  Mickleham^  tha  place  itom  whence  I  set  out  The  ba^ 
fometer,  at  the  lower  Btathm,  stood  ai  30.396,  the  hygrometer 
denoted  the  tetepetatmef  tiie  air  ((O^yaad  the  point  of  deposi- 
tion 5V^.  On  the  top  of  the  hill  the  barometer  stood  at  29.406, 
and  the  faygxometer  marked  55°  and  46°;  making  a  ditiercnce 
i&  the-pfestitre  of  the  whole  atmospheie  of  0.890,  and  in  the 
preeeure  of  die  vapour  0*060. 

On  the  22d  May,  I  again  ascended  the  same  lull. 
Barometer  at firelftatioa  •••«  30.178  Hygrometer* •  71«56 


eeoond station  ....  29.348  66*47 

Difference  of  barometric  pressure  O.830 

Ditto  of  hygrometric  ditto  •  •••••  •  0.11^ 

A  third  time,  ott  the  14th  of  August. 

Barometer  at  first  station         29.948   Hygrometer..  72 -6\ 
second  station        29.055  — — 70-52 

Difference  of  barometric  pressure   0.893 

Ditto  of  hygrometric  ditto   0.141 


On  the  4th  of  April  I  ascended  to  the  highest  point  of  Hed- 
ky-heaAh,  ahiU  in  tlie  same  yacinity,  aboot  600  feet  above  the 
▼alley. 

Barometer  at  first  station         30.050   Hygrometer  58-34 

atsecondetatioB...,  S9.370    59-33 

Difference  of  barometric  pressure   •••••  0.660 

Ditto  of  hygrometric  ditto   0.014 

On  die  7di  April  die  same  stations  gave  as  ibUowe : 

i 
I 
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•ttnmeter  at  fii»t  atelitti                  Hygropilw  4^4 

at  fiecond  station. . . .  28.964    i           ■  ■  44-31 

Difference  of  barometric  px^$ui^  ••••••*••««•*«••••  0.618 

Ditto  of  by^ometric  diUo  «   0M2fi 


ThiMte$alt»,  it  will  be  saen,  are  too  diacordant,  and  the  difi> 

ferences  are  too  small,  to  throw  any  light  upun  the  idw^  of  the 
decrease  of  the  aqueous  atmosphere  at  di^eat  elevations^  ft 
point  of  the  highest  interest  and  importaact.  We  leam»  hawr 
erer  firon  dieiii  that.  -  ta  mttlf^d  weather,  amih  as  thai  in  which 
Ihese  last  experiments  were  made,  thevapotg^  does  decrease 
in  density  rvs  asjcend.  In  showery  weather,  however,  this  is 
not  always  the  case,  I  hawe  seen  several  instances,  whe^ 
ihere  has  been  dens^  Tsponnipan  the  hUI<!tDp  than  in  theplaifi 
Mow,  a  state  of  eureuqistances  which,  as  far  as  I  have  been 
able  to  obseive,  has  always  beeu  quickly  fullowed  by  ialling 
aireather. 

I  shall  now  conclude  these  observations  with  a  series  of  «3(- 
perinents,  which  I  too^  the  Oj^rtunity  of  making  during  the 
great  eclipse  on  the  7th  ^eptem^r,  for  the  purpose  of  asoer- 

tauiiiig  wluit  effect  this  rare  phseuomenon  might  have  upon  the 
jtemperature  and  pressure  of  thegaseous  atmosphere  in  general^ 
and  of  the  aqueous  atmosphere  m  particular.  It  had  been  re- 
marked at  Edinburgh,  that,  during  the  great  eclipse  of  18th 
February,  1736-7,  it  was  very  cold,  and  that  alitUe  thin  snow 
fell,  and  it  was  not  unreasonable  to  suppose  that  a  sudden  ob- 
scuration of  so  large  a  portion  of  the  sun's  rays  might  produce 
a  vetj  settsibk  change  10  tba  stale  itfAe  ataupplieri 

T^e  day  was  altogether  Tery  favourable  to  the  purpose  s  fh& 
ciorniiii;  was  hazy,  and  there  were  a  few  cirri;  the  wind  v-as 
S.£.,  and  brisk.  The  following  observatioas  were  made  pre* 
vom  to^eomeacementof  theedipM: 


10*  ... 

U4  ... 

m  ... 

• 
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Very  shortly  after  the  comiii€iK»m€«t  it  was  observed  that 
wind  died  away  to  a  calm,  and  the  smoke  drove  from  the 
&W,y  with  a  great  tendeiH^  to  beat  down.  The  clouds  In- 
crettMd  rapidly  Toviid  the  aaiiy  asaunung  the  form  of  diro- 
eanvli,  the  haie  at  the  aame  time  beeane  more  deaie.  Thej 
continued  to  increase,  and  at  intervals  totally  ubscured  the  view, 
till  about  fifty  minutes  past  one,  when  they  began  to  dissolve, 
•adat  dOminatet  past  two  the  ran  was  again  perfectly  clear^ 
and  ronanied  eo  till  the  end.  Hie  barometer,  at  fiur  as  I  could 
judge,  was  unusually  steady  during  the  whole  time.  The  ob- 
servatioiui  were  contiaued  every  (quarter  of  an  hour,  as  follow  : 

13i  67^  $1 

12J  67|  51 

1   66   6% 

H  65   61 

ii  64   ......  50 

H  64  50 

2   63}   .  63 

2|  63   52 

H  63   51 

2|  63}  59 

8   64i  62 

H  65   59 

5   65   $i 

m 

♦ 

Thus  Ha|i|iears  that  then  wns  a dspfeaskn  of  lenpeiatm 

aaM>inftingto5^y  tfaemanminnof  wliwhwasS5mniii^  after 

the  greatest  obscuration.  There  was  also  a  sensible  vacillation  of 
the  point  of  precipitation ;  but  whether  thifli  and  the  momentary 
increase  of  the  clouds,  were  occasioned  by  an  accidental  shift  of 
the  wiqd*  or  iiiiether  ikU  wtre  dependent  vpon  the  change  of 
temperatiue,  consequent  to  the  obscurations  of  the  sun's  light, 
may  be  matter  of  some  doubt.  The  change  of  the  wind  was 
permanent,  and  at  eleven  o'clock  at  night  the  constituent  im^ 
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peratare  of  the  ffpowr  had  men  to  66%  the  baromfer  stttl  con- 
tbvlii^al30t.I3. 

Towards  the  end  of  the  eclipse,  when  the  disc  of  the  sun  was 
cj^uite  free  from  clouds^  I  had  a  good  experunent  upon  the 
power  of  the  aaii'a  nqft.  I  directed,  iqpon  some  giiibpowdir» 
jCbcos  of  a  small  lent,  ivhicli  bad  veif  little  more  diaa  aafficieiit 
power  to  i^ite  it  in  clear  simshine;  it  was  exactly  at  three- 
quarters  past  two  that  it  took  fire,  66  minutes  from  tlie  greatest 
obscuration,  and  thir^-two  ipii^tttep  before  ^e  end  of  the 
edipae.  This  effiMSl  woidd  appear  to  be  vei^  mfusfa  gmter  tim 
the  eorretponding  one  produced  upon  tb^  tfaennmeter ;  and  I 
could  not  but  observe  that  the  impression  upon  the  tceiiu^  was 
likewise  much  more  tiian  would  have  been  expected  from  the 
lall  in  that  inatramenU  Hub  latter  aemwtion  waa  probably 
owii^  to  the  great  iaeraaae  in  the  radiatipn  of  |be  bofly,  aa  waa 
the  former  effect  to  the  decrease  of  absorption,  both  surfaces 
bcmg  instantly  sensible  to  the  diminutioa  of  the  sun*s  energy, 
while  the  air  only  felt  the  influence  of  bodiea  nhidi  had  been 
primarily  affected*. 

*  ApiaAliMlillaalntiQO  of  tbe  nallnew  of  hfpioMOffe  tolwlanMi  te 
the  oonotrmtioii  of  aeettiato.inttnuii«Bts,na7be  fiNHid  la  tbo  Ammh  ^ 
PWIiMiplrftrtiielail  moalb.  Itooa^to  of  the  fiDowiag  nemmadaiii, 
•ppeaded  to  flie  Metoonilogieol  Jdwaol,  lo  ■ocuatoly  and  aUj  ko|t  by 
|fr.  toward. 

**  He  mean  of  the  hygrometer  is,  for  the  latter  aofoatowi  dayi  of.  the 

month,  79.35,  but  the  mean  deduced  fiw  the  like  space,  from  a  new  one  mm 
•ebititiited  for  it,  is  64.68  ;  it  appears,  therefore,  that  the  old  one,  the  In- 
aeeancy  of  which  has  been  heretofore  stated,  will  require  a  deduction  of 
llbuiteen  degrees  from  its  later  results.  It  appears  to  have  been  employed 
from  about  midsummer,  1819,  nnd  the  error,  \vlu(  h  has  apparently  arisen 
from  the  stretching'  of  a  too  siend(  r  piece  of  whaleboftei  has  {irobftlilj  in* 
creased  ixxm,  that  time  to  the  present."  ^ 


Digitized  by  Google 


I 


<1 

crJ 
l=> 
O 

•-5 

o 
o 

O 

o 

H 
W 


^    ••••••  •    •        •   ..^     •  •      ^    «   •  • 

••••••  •>  •  •  'S^  -rvS  "irS  •  .  • 


•  •   .CIS  •       •  .Z 


'tlH  m  UOI)UodBA9  JO  MJOJ 


o - o  o  e  o oofaooeese o  'eedddce 6ded-do6  :c>dee 


^  :      :                        :      :  55  :  -  J  :      .  -  g  .  g.  55 .  J 



■inw  JO  i}t)u«ii(^ 

o 

S  ::§:!:  i?:?  i  i  i           i  :  i  i  i  i'8  i  .•:  is        !  :5 

c  . 

It 

s  ° 

■panoji 
o«  iOJBipU  pool  «JO 

o 

n*:i"::^ii8::!?:iS::R::S^;:R::S3:::-;ft:: 

*4f3M07 

::S:::^::^::^::!j::5::'|.::j::-::-::co.:.o.. 

.-0 

:S  :  :5  :  r**  :      :  :S  :  :S}  .       :  :5  •  :S  :  :5  :      :  :j  :  :5 

•aiy  »qj  JO  ajnisj 
-»dina>  aqi  tsainaiiniv 

9* 
m* 

>ri >rt kf:^.  -r^^^ ^ ntn-a        •     A         ui  th «>. «h -V^s  lA, ..r  :  Jxrj  '^■^■A 

lit  III  ^ 

■i«od«j\  »qi  JO  ajniu 
•admai  an%  i*  tttnaii%ii|iy; 

>  a 
-*> 

■xa       it\  p^pucdxa  ty 

O 

ao  i^jo  e««)  net  •^ooys  no 


•••!V  'HJO 


e 

a 
■ 

S 
a. 


o  o  o  e  e  o  o  o  o  e  o  o  d  o  o  d  o  d  d  d  d  o  d  o  d  d  d  d  d  d  d  d  d  c  d  d  e  o 


■j3)auioj«q  JO 
pu«  MU  tnunut)ao3 


wo 


'  •  •  •  •  • 
o  •  o  •  • 


+  •  I  •+ 


:  T  •    •  •    •  •  •  •  S5 

:  o  :  d  :  :  e  :  :  :  :  e  o 

•  I  •+  •  •  I  •  •  •  •+!' 


■ino{| 
00 


^  MM  MM  MM  MM  MM  MM  MM  MM 


Digitized  by  Google 


2  B 


•7. 


2 


■ 


!|2823E|5a|2|||||5^|S|||||f|||2|^ 

::::::  :^  :  --2:  :  :  :        :  :^»5z  :  :  :«  :        :  z  :^  :^  :  :z  : 

:  5  3i  =  a  5  5-  n  S-  ^-  f5  &  S  S?  o  S     315,  ^ = j?  :;  ?r.  &.0  S'^i  ?  2  a  ^  a 

•©edceco  —  do  —  ©o'c'O©  —  ©oodooso  —  o6  —  d— e«d  —  ele>  —  c<e  —  —  oe««<cdo  .ood  —  eoooooc  . 

JiJ^'I^  'i^i/?  ;!J?>^  -  S?!*?  ^TiSj  'InS  '■  iSiiJ^  llJii/?  t,ir;X  •ini'ir?  ri^In  •Jr.  «n  'ir.v^  !?.  ?!  'S?^  ^i/iiJ;  • 


•  •    •  • 



•  •     •     ■  a 

•  •  •  •  •  •  X 

^,»«       •,»»••••••••■•••••••••■•••••••  #ft    *     *     •  M  ■ 

S/...,^>ia       •■«••••••■•••••••••••••                                        ^    *     *      *  M  * 

o« 

0*>*>0  ■,»«oa«.0* 

:3i  : 

:5:  i'ft:                    i^ijs?:  ift:  iSsi  j'Sii  isj  :?i 

« 

.  •  cc  •  .CO  •  • 

!5  :          3)  :      ••  :'S  :      :  :5  :  :S  ::  ^.          :  S>  ::?::!§::  S, 

:  :S5: 

:  : 

■-^  :  -.'^  :  :5  : 

150 


If 


•ficc  .  r»  e«  n  f  wto  ©  w  n  o» 


•  ^  •  •      ■   art   aw   •   •   ••••  •      *  o  O  •  •   •  • 

■  •   •   •  •  •  •'"  •  •   "  • 

•  ^>.o  .  .0  .0  .  .  .0  •  •O.oo  ,  • 

•+•  M    •+1  I  •+!  •  •  • 


:  :  :  :        •   |  •  •••+  •  •  •  'j 


Digitized  by  Google 


< 

Q 
t— « 

O 

S 

o 
o 


■jat»iinMli(] 


*«{u  JO  X|pa«ii(^ 


m  d  »  »  t  .••af«*»*«»*«aa   .aakaaaattaa*  •••••^ 
aaaaa..aaiaa*«aa«aaa.aa«*««*aaa 
■  •t«««^      ----------  - 

a  a  a  a  a  •  a 


11 


•4MisA«|>K> 


t|«j  pn  w|a  iMHuiiiao  J) 


liO 


•4HOH 


i 


:  :9:  :8:  ;9:  :^  •  :4( :9:  :K: 


:  :Q: :ft :  :a :  :ft  :  :S  :  :& :  :  :•:* 


•aft ;  :g  :  ;^  ;     t  ;<  ;  ;j>  ;  ;<  t  :^  t  ;^ :  :g  :  :^ ;  ;lt ;  :1t 


ftS  &S  2  el's  2  S  a»  S^^S???2S®«sff2^^?^T^ 


HmmiHiMiiiiiiai 


nOi  «•  c    1^—  i/io  «  r^«r»f  •^•0  cvoo  os  —    o  -  oat 


eoeeeeeeeeeeoodieoeooeeeeeeedooc  6  i  i : z  s 


S7S  I'S^S?      -S  :^to 

o  6  •  a  o  6  6  '■  6  '  " 


+  1  + 


+  1  + 


.      o   •   •  • 

;  6  d  :  !  : 


•  •  •  •  • 


! 


e  n       «i       tn  «o 

M  M        «*         «i         «a  M 


Digitized  by  Gopgic 


%^  :53  :»S        :S>2  : 5,3;  : :  ;3C^5  :'ft5,  1^3        :  :^?-Si  li?:^ 


8  :  -J?:  :rt 


a  :  :  : 

'  »  •  •  • 
O    •    •  • 


;  T 


:  :  !j  :  :^  :  :^  :  :  S, :      .  :  5, :  i'^. :  :  SJ?  :      :  ; 3  •  :  5> :  :  S  :  :  5?  :  :  :^ 


ddoddooddeiddddddsododd  eobeddo»ddo6oeossaeoseco6oooacoooieoo 


•  •  •  •  •  ^ 

•  «  •  •  •  o 

•  •  ■  •  •  I 


:•:::::::::  :o  :  o  d  :  o  :  6  6  :::  (5  ::::::©::  o  ::  : 
:  :^  .  I  ...      .  I      |  ■  •   (  •      •  •  • 


+ 


o 


Digitized  by  Google 


s 
o 

J 

iz; 

o 

•J 
<1 
o 

o 
o 

o 
o 

H 


CO 

o 

i 


00 

m 
o 


2 

O 
U 


5 


a  •  • 

a  :  : 

o  -  2 


4  o  o 

b  w 


2"? 


•  •  • 

:  :i 

if  8 


•  •  •  c 

•  •  •  •  • 

•  •  •  •  • 

•  •  •  • 

•  •  • 

•  •  ««  • 

•  •  fl  •  « 


si 


2  c  £ 
3  ~  r  t  5 


•  «  p  - 

*  '  S  S  ° 

:      5  2  t:  o    -.i  -  3 


■  •  2  *  *" 
.  .  -  .  - 


•  •  • 

•  •  • 

•  •  • 


"2  : 


:  :Ji 


I  : 
s  • 

"2  2 
e  5 


sxtjj:  — -e  c-c-3  u-3  u  a  ;.-o  = 


e 

•  0 

15 
SI 

b  S 


:  a 

•  • 

•-0  : 
c 

«  «" 

Ea 

II 


2  £ 


e 

I 

If 

■ 

a 


lis 

••2  5 


•aS-i-S  £-?3-i-SSJi22S2c22S252252S5-5  2  =  ooj:cj;B- 


^^^^ 


•-—so  es--o-— c  —  -  ee—006  .0  —  -  cei  'O— 6  —  — o-^eod.* 


31  •      •S?!n        ;  S;lJi  >S^%        .'S??.        -S^S  -rfi^^  J5^3i  -Si^t 


■aiiii  JO  Xiqcron5 

 fi 

•  ^:'ti;.!:;':i.;;-t::::;;:;:t'.  Sir;;;;;' 

2 . 
s.e 

,0 

•(■unikid  rfi)! 
uo  joinipsj  pwii  «.IO 

•   -  I.             • •  .f""  .r^..  .ro.  .f.  .ir,  .  .-r.  .9  .   .a   •  •  Oi  ■  . 

.  .>«.         .rfi.               •  f  •  ■    .  .-r.  ••»••  •  t£  .       .  •5?:  : 

•IMJMoq 

2:  1  •:%::  ^            :S  ::  ft  ::  S?  ::  ft                 r^"  :  i-.g'  ::  U  :  : 

f2  !  :S  :  :  ^  :  :S>  :  :  rJ  :  :  H  :  rVl  :  :  iC-  :  :  ^  :  :     :  :  p:  :  :  f.  :  :  -!  :  :  fi 

Vapour  in  the  cpacL 
of  a  cubic  (but.  j 

•jiy  oqi  JO  oiioM 
•adma^  34)  jo  niiiuiix«|^ 

■jnodBy\  aqi  jo  xin)«j 
-3dina>  aqi  |b  iunaiixu|^ 

T"P*J        '?'.^?*'*  «?«cj  Kw.ncoiAKn  ;  t.i<.  ;ns  •  K;o  «- a >3 
•r  •f.  m    fi  t> .fi    ^  ^  1/1    in  >>/^  ^>ryji  .         .  wi  «  •  4<c  tnJ.<o'-a  JfO 

*ajiuiu.->dinai  Mui)f| 
•Hit  aqj  Xq  |iaiiu«dx.i  gy 

0 

1 

V 

U 

55  1  <£  CTi  W     ^  .r.  CI  i£  ta  £  0  1  ,^0  ^  r«  ac  PI  >A30  -   •          ■  £  a,  •  i«  o      c      ri  —     t~  O  04 

••'V  aqijo 

I> 
b 

3 

« 

•jnodv.v  aq^JO 

*    T    T  <^    T  T  T  "7  =?  T    ^           T  ■'^  T                 ■?           uSwS  2r-3  ^  %% 
oboocdoodoooodososoooocdcccddsdooocooo 

•J3|ainoj«g  JO 
[fajpoB  Mu«noniu)ao3 

V5 

•  1  +-|  •  •  •+  •  1  •+  1           :  :+ 

*aaai|daoni)y  a|oqM  »q) jq 

■iUO|| 

©*00«*00l«— Ol/»—  ©«/>—  0««—  0>*—  Oil10C^^oa4«/>—  0>/5fOrf5""2'*' 

Date. 

1820. 

M 

3 

Google 


ft 

1 

t 

J 


i 


s 


—  « ' 

IC-S 
•  .  SI 

c  •-  ' 


8  b      =-S  S=; 

sire 


9 

re 

-o  - 


■3  2^5 

_.  ^ 


•ft 

•c  . 

e  a 


n?  w 


o  -  - 


a  S 

"  8 


■5  5/^ 


1 


3 

t 


-  2  » 

c  O 


S  — 


2-2 


1  •« 

a 

BE  » 

3  3  -  -  ._ 
U  0*3  S  V 


•    •   •  • 


s  =  C 


s  o  o  o  2  4  = 


o 


:1 

2S 
-3 


:5 


t  £  3 


».  c  2  2  2 

=  -  2 .3 


3 


3  - 


-  g  §  S 


2-1 

M  O  w  Gf 

•  b  ^  M  «  s  a 

•       e  *i:-S  5, 

o  B  o  ^r5 
|S5g22^i 

2  3  3  =  .2  .S  S  3 


2 

Is 


c 


.=  r 


66666^66 


ocoeoooeopeoo 


«  •  •  •  • 
O 


o 


S,  :  :  :5.  :  :^  :       :         :S.  :  :!j  :  I'ft:  :8  :  .g  . 


a  :  :  :  !J  :  :  a  :  :  a  .  :  a  :  : !;  :  :  3. 


:       •  •  t  •  •  »^ 


Bin  -  rt  .'/^  3)0  ' 


+  +  >orifrtM>n 


«-«  r>a>  r>.0O  p»  .  .        net  rjo  i^t^nfC  .  —  -  .rj3-c«3vo  -rrtt^-oo  — 


:  :  •  :  S 

•  o  .  .  •  •  * 

•  I  •  • •  •+ 


I    •  •  •  •  «  • 


•  I  •  •+  •  I  • 


p5 


•  2      2     2  2     2  "^z  2  *2  2  *2  2  """2 


o 


i    »  t 


r>  rt 


Digitized  by  Google 


144 


• 

d 

s 

• 

k 

S 
H 

J 

(4 

1 

Mora. 

■& 
S 

i 

«  —  -  CO  -1 1-  «yjj         (T;     'nx  cr*  -  in  m  -  <!•  ■«  ao'o  -p        -ti  -  t^.  c 
'O                 'A  -^^            -f            I/",  -r  -r  -T  **  -H*                J".  T  •I' 

i|li||ll|lil^=l1iH|l||1illl|ll 

1 

» 

i 

I'. 

• 

« 

■ 

M 

l-H 

e 
«S 

Morn. 

1 

1- 

u 

Saturday  •  - 

Monday  -  •  - 
Tueaday  -  • 
Wedneiday  - 
Thnraday  -  - 
Friday  -  •  -  • 
Saturday  -  • 
Sunday  - •  • 
Monday  -  -  • 
Tuetday*  -  - 
Wedueiday  - 
Thurtalay  •  - 
Friday  -  ■  -  - 
Saturday  • - 
Sunday  -  -  - 
Monday  -  ■  - 
Tueadny  -  -  - 
Ucdnraday  - 
Tliuraday  -  - 
Friday  .... 
Saturday  -  - 
Sunday  -  -  - 
Monday  -  -  - 
Tue»day  ■  -  - 
Ut-dnrtday  • 
Thuraday  •  • 
Friday  .  -  -  - 
Saturday  -  - 
Sunday  -  -  - 
Mundny  .  -  • 

1 

• 

»> 

E 

e 

s 

f,  1820. 

1 

■ 

1 

o 
Z 

1 

ja 

tc 

X 

» 

o 
.J 

• 

- 

mmii  ihiih  iim}i  ^PiilU 

Digitized  by  Google 


146 

Art«  XIV.  Astrommicui  amd  NauHcal  C&lieciiom* — No.  ill* 
i.  Tables  subservient  to  the  CuicuiaHon  of  Lunar  OccuLTATioys. 


1/  A  Table  of  the^usM  of  att  Stam»  moi  below  ihe  fimrih  Jf«^ 

mlude,  that  are  liable  to  Lunar  Occultations. 

Estneted  ftom  BIr.  Pond's  ObfermticBt,  Vol.  II. 


1820. 
Jan«  L 

AR 

Ann. 

ys  j> 

M«     r,  Urn 

Am. 
T«r. 

H.  M.  S. 

s. 

O  in 

It 

D  asc. 

D  d«te. 

1   t    71  X 

0  53  36,49  +  3,11 

83    4  49,0— 

-19,5 

62^ 

72" 

2  t    86  K 

1   4  19,90 

3,11 

83  22  41.1 

19.3 

62 

72 

3  4    99  K 

1  21  51^0 

3,19 

76  35  2.7 

18.8 

67 

68 

4  t  106  K 

1  32  4,13 

3,10 

86  25  33.4 

18.5 

66 

70 

5  0  110  X 

1  35  54,82 

3,15 

81  45  3,9 

18.4 

64 

74 

e  2{   73  Ceti 

2  18  35,78 

3,16 

82  21  3,8 

16,7 

7  |i  87  Ceti 

2  3d  13,10 

3,20 

80  39  3»7 

16.6 

8  ^  57cir» 

3   1  20,89 

3,39 

79  67  37,3 

14^ 

69 

79 

9  f     5  8 

3  20  56,73 

3,28 

77  41  11,3 

12,9 

10  ^  25  B 

3  36  47,43 

3,53 

66  27  32,7 

11,8 

73 

79 

11  A  37  B 

3  64  4,14 

3,62 

68  26  3f8 

10,6 

73 

83 

IS  y  54  B 

4   9  33,61 

3,40 

74  48  63,0 

94 

13  U  -61  B 

4  12  33,87 

3,43 

72  53  14,7 

9,1 

7o 

82 

14  2^  64  8 

4  13  43,73 

3,43 

72  58  51,0 

9,1 

77 

83 

15  2it  67  B 

4  14  42,45 

3,54 

68  13  10,8 

9,0 

75 

85 

16  1  74  M 

4  18  7,01 

3,49 

71  13  38,4 

8,6 

76 

86 

17  •  87  B 

4  26  36,02 

3,43 

73  61  39,2 

8,0 

80 

81 

18  ♦  102  8 

4  52  20,54 

3,57 

68  40  33,9 

5,9 

78 

88 

19  0  112 

5  14  55,07 

3,78 

61  33  16,5 

3,9 

84 

8e-; 

SO  C  123  B 

6  26  63,36 

3,57 

68  68  35,9 

3,0 

81 

91 

21     132  B 

5  37  68,24 

3,67 

66  30  16,1^  2,0 

83 

93 

22  «  44Aur. 

6    3  54,24 

3,82 

60  26  43,6  + 

0,2 

23.  ,    7  n 

6    4  0,64 

3,63 

67  27  2,2 

0,2 

85 

95 

24  ^  13  a 

6  12  3,09 

3,63 

67  24  13,8 

1,2 

86 

96 

8$  »  18  n 

6  18  16,36 

3,66 

69  40  69,7 

1^ 

87 

96 

26  t  27  n 

6  32  51,07 

3,69 

64  42  1.3 

2,8 

88 

98 

^7  {  43  a 

6  53  25,56 

3,56 

69  10  28,5 

4,5 

90 

100 

Vol.  X. 

L 

Digitized  by 


146  Aitronamieal  and  NmtiiuU  Coiieeiiom< 


H*  M,  S* 

Aaa. 

Var. 

a  55  n 

7    9  21,65 

3,59 

29 

•   60  n 

7  14  32,08 

3,74 

30 

«  69  a 

7  34  49,064-3,71 

31 

»  77  n 

7  33  34,03 

3,63 

m 

y  43  0 

8  32  51,08 

3,49 

33 

^    47  25 

8  34  26,42 

3,43 

34 

1*  60  25 

8  46  4,97 

3,29 

3d  2«  66  fiS 

8  48  37,81 

3,29 

36 

<    5  ft 

9  f2  13,98 

3,25 

37 

0    14  SI 

9  31  31,91 

3,21 

38 

29  SI 

9  50  41,36 

3,18 

39 

•  30  ft 

9  67  30,29 

3,28 

40 

•  32  ft 

9  56  46,43 

3,21 

41 

?  47  ft 

10  23  19,32 

3,16 

42 

^  77  ft 

11  11  51,08 

3,10 

43 

(*  78  A) 

11  14  31,00 

3,11 

44 

T  84  ft 

11  18  40,61 

3,09 

45 

»  91  ft 

11  27  43,87 

3,07 

46  (0   5  m) 

11  41  18,84 

3,12 

47 

12  10  41,82 

3,07 

48 

r  ^  i« 

12  32  32,52 

3,02 

49 

d  51  14; 

13   0  38,17 

3,09 

60 

oc    t)  1  VAl 

13  15  43,25 

3,15 

51 

i   68  tTK 

13  17  13,20 

3,15 

6% 

«  98  fiff 

14   3  18,18 

3,17 

53 

X  100  mn 

14  9  22,88 

3,22 

54 

2a    9  =A= 

14  40  56,08 

3,30 

55  4f  35  ^ 

15  22  45,78 

3,36 

56 

r  38  ^ 

15  25  28,31 

3,32 

57 

43 

15  31  35,29 

3,43 

58 

A  45  =0= 

15  42  53,87 

3,45 

59 

^    46  :ii 

15  43  35,17 

3,38 

60 

»  6  m 

15  47  58,66 

3,69 

61 

^  48 

15  48  7,19 

3,33 

N.  P.  D.  B'tMt 


0      #  # 

* 

67  41  42,5 

5,9 

91 

101 

61  51  12,5 

6,3 

62  42  46,6-h  7,1 

96*^ 

98^ 

65  10  44,1 

7,9 

96 

103 

67  53  27,3 

12,4 

100 

108 

71  11  26,2 

12,7 

100 

110 

77  41  30,7 

13,2 

104 

106 

77  27  4,3 

13,5 

104 

106 

77  54  27,3 

15,4 

104 

112 

79  17  35,2 

15,9 

105 

111 

81    5  44,6 

16,9 

106 

112 

72  21  48,0 

17,2 

108 

112 

77   9  23,0 

17,3 

105 

115 

79  46  10,0 

18,2 

106 

116 

82  59  5,6 

19,6 

108 

118 

78  28  42,0 

19,6 

86   9  10,3 

19,7 

168 

118 

89  49  48,1 

1U,'J 

109 

117 

87  13  14,7 

20  0 

103 

118 

89  39  62,7 

20,0 

108 

118 

90  27  35,9 

19,9 

111 

117 

94  34  26,5 

19,0 

108 

118 

100  13  2,4 

19,0 

107 

117 

101  46  2,6 

19,0 

108 

116 

99  24  57,0 

17,2 

106 

114 

102  32  10,4 

17,0 

105 

115 

105  17  9,2 

15,2 

103 

113 

106  13  5,91 

12,8 

100 

110 

104  10  48,0 

12,1 

102 

lOS 

109   5  8,1 

12,2 

99 

109 

109  37  8,3 

11,4 

98 

108 

106  11  29,6 

11,3 

107 

109 

115  35  8,0 

94 

104 

10^  45  0;4 

11,0 

Digitized  by  Googl 


Su^$  iiaUe  to  OcaiUatiom. 


M7 


N.l. 

1820. 

AR. 

Yir. 

N.  P.  D. 

Ann. 

8. 

0     t  » 

* 

•    #  ifl 

15  49  42,26^.3,51 

112   5  55,6  +  10,9 

97«  107<> 

63 

1^   R  tn 

15  54  56,11 

3,47 

109  18  8,7 

10,5 

97 

107 

fU 

()o    Q  tn 
A-p    o  iiL 

15  54  59,58  H- 3,47 

109  17  55,5  +  10,5 

97 

107 

16    1  32,69 

3,46 

108  58  57,3 

1Q,0 

96 

106 

Aft 

16  10  15,74 

3,61 

115   B  58,0 

9,3 

98 

104 

wf 

•  Til 

16  18  23,01 

3,66 

116    1  14,7 

8,6 

97 

103 

v/v 

16  20  50,67 

3,41 

106  12  35,5 

8,5 

99 

101 

BQ 

T  Tlx. 

16  24  4M1 

3,71 

117  49  50,1 

«,2 

70 

A  aeopii. 

17   4  17,43 

3,70 

116  19  24,5 

4,9 

71 

^  40Oph. 

17  10  13,31 

3,56 

110  54  27,4 

4,4 

91 

101 

72 

9  42  0ph. 

17  10  67,73 

3,67 

114  48  27,8 

4,4 

90 

100 

73 

B  44  0ph. 

17  15  22,77 

3,64 

1 13  59  50,0^  4,0 

90 

100 

74 

1^1  la  t 

18   2  59,86 

3,59 

111   5  37,4*. 0,2 

85 

95 

76  V  15  / 

18   4  28,73 

3,59 

110  46  11,0 

0,3 

85 

95 

76 

^  19  / 

18    9  28,02 

3,84 

119  53  30,0 

0,7 

77 

\  22  / 

18  16  51,53 

3,70 

115  30  31,6 

M 

84 

94 

78 

18  43  17,80 

3,62 

112  57  15,7 

3,6 

81 

91 

79 

18  44  5,88 

3,73 

116  30  21,5 

3,6 

82 

90 

80 

0  39  / 

18  53  53,29 

3,59 

111  59  35,7 

4,6 

81 

91 

81 

T  40  / 

18  55  41,89 

3,75 

117  55  15,8 

4,7 

84 

86 

SI 

«  41  # 

18  59  3,14 

3,57 

111  17  53,8 

4,9 

80 

90 

S3 

♦  42  / 

19  4  29,57 

3,68 

115  33  17,7 

80 

88 

84 

d  43  / 

19    7  5,70 

3,51 

109  15  42,4 

5,7 

85 

b  59  / 

19  45  53,11 

3,69 

117  38  10,0 

8,8 

86 

/3    9  YS 

20  10  53,23 

3,38 

i05  20  23,9 

10,8 

76 

80 

S7 

^  23 

20  55  48,76 

3,37 

107  56  23,0 

13,8 

69 

79 

88 

•  39  YT 

21  26  59,04 

3,37 

110  15  54,8 

15,7 

70 

74 

89 

y  40  Y$ 

21  30  6,08 

3,34 

107  28  6,9 

15,8 

68 

7f5 

90 

a  49 

21.37  5^3 

3,33 

106  56  13,1 

16,2 

69 

76 

91 

9  43  M 

22   7  19,36 

3,17 

98  40  27,8 

17,5 

66 

74 

92 

2t  71  ^ 

22  40  3,13 

3,19 

104  32  48,3 

18,8 

93 

X  73 

22  43  13,09 

3,13 

98  32  0,5 

18,9 

63 

73 

94 

^  90  Ml 

23   4  59,51 

3,10 

97   0  58,2 

19,4 

62 

72 

95 

#  28  K 

23  50  4,03 

3,05 

84  7  55^1 

20,0 

L2 


Digitized  by  Google 


V9 

CO 


CO 

I 


s 


CO 

o 

;3 


O 


o 

z 


o 
5 


f6 


o 
ce 


2: 

o 


+ 


g 


;5 


+ 

•  o 

??  § 

5  ^ 

5  c§ 

to 


O  «4 


B 

a  0 

PS  ^ 


.  + 

(/:)  t>4 

^  0 


+ 

pi  T 


1 


^O'ON.OOOOO^CO^'*    »0  <C>  ^       'O  'vC  ^        X  a 


a  rf      Tf"  -'^  -r^'  CO  »r5  oi   rj-      c-;      ci  •*  —       •*  '^ 


CO 


O)  0>  O)  0| 


OOOOOOOQ^  ^  o  q  o  »^  O  O  H 

+ 

I 

'O  ^  'O  'O  'C  o 


'  -  O  'O  'O  'O  'O 


Q 


+ 

^  t^coc«0>«0<SC< 

*"<    0<  CO  *0  — . 

^  ^  C#      «  Ol  01  Of  c*  ct  w : 


C<  O  CO        CO'       5^  »0  GO  CM  o 


c»  *r><o  Ti»  QC      «0  CO  cc  — '        c  ^  3 

CT.  C^.  O  Oi       O  O  CO       ^        CO  CO  CO  »0       CO  »o  ^  o 

l>.t>.COi>-l>-0000000000  QOCOOOGiOCOCOOOOOOiaO 

00  00  flO  00  00  CQ  00  00  00  00  00  00  00  00  00  00  00  00  eo  » 
Q        <o«-^OCO^Ot«QOO«OaO      ©Ifx  Ot^«©» 

g  CO  CN  ^  ^  «  ot  w  >o  CO  v>  ^  o  00  «^  ^  Of*  0*  et «  H 

Ott  ^  ^  'O       'O  *  ~  'O       'O  'O  'O  'O  'o  >o  ^  ^  ^  ^  ^ 


CO      ^o  c»  ^  <^  c  'O  »-o 

^  C*C0C<OO>^K-»OO^ 
P    ^        C<  CM       ^  ^ 


fo«^cooo»o^^o«« 
C^COOO'^C^O  oooo 
cocoOiO^*o^  oox-.>3 

^»    •    •    •  • 


01)       K.    00  flo^o 

«f  Of  o<      Ol      Ol  C^d** 


CO  Ci  C»  00  'O  'O  ^  o 
K»  00  ^  O  CO  CD  C  'O  »C  'O 
C^O^—  OOO'-'COOI'O 


^s.  o      ^  " 


•  S'CJt-^^iOO^COOO^ 

ari«»o      o*c<c^  CO-^"^ 

•  »oc<oo»C"^coajc<t*-eo 
w  Ol  m  *^ 

CO  00  00  00  00  00  t<«      K  b« 


oocOOl^OiocOi^CiC^ 
C?*0i-i»OC0*O  »OC0''' 

oieio«©tc*c<^- 
is.<o  <o  'O  ^  ""O  '-^ 


AM" 


Digitized  by  Google 


1 


-<  t**  o  — *  <^ 
*  -If  CO  O 


»o  c/  oS  *o  1?         CO      —  t>^ 


•O  O  'O  l>- 


ihO)0)0»0>9kO>0)0^  OV0bQ>^O>O>O>9^aP  00  OD  «P  «0  00  oo  00  «Q  «q 
«••••»•    ••     ••••••••••  •••••••• 


riCi  00         o  "^o  ^  ^      Oi  o        «o     O  00  00 

r  c*^  ^  or  cc  CO  c/;    OC        00  >^  'O  'O  'O  ^  ^  ^ 


—    "-H    1-^  1-^ 


c':  CO  ^  oo  »^  C?i 
'O       o        —  O  'O 

:  —  -«  O        —  ^ 


*h,.hOQQOOOOO  oooooooq 


rtOiOOcoo<--'*co'o  cod-'aiOr^o^coc^'^  c^cri'o-*oo*f>co 

OiOiOjOioo  1:^^  »o  e*  «  »o  «i »o  «  »P  «  n»  Oi  oe  o>  o 
»o«o«ft>o»o«r5»o»o»o  4C>  V)  ^  ««)     «f»  40  »o  V)      ^  v>  V)  »o  «o  tf>  ^ 


»Q  ir.  -f.  C^      CO  ^  Ol  »r> 

C<  Tt  C/ 


O  O  O  —  Oi  CN! 
C«t  Ol  ©»  CI 


«  V)  01  <^  K.»0^  O 
©I  ^ 


^xx«oooooooOOD  aor^tN.N.S-fc>.|>-b^b«-it>.  'vO'0^'0(0^«0»C 


C^.'C  -C  —       —  c» 
Ci  GTi  »ni;o  »0  »r>  K. 

)0)C0  CO  CD  CO  CO  CC  00  CO 
•••••  • 

cc6oaoooaDoDoo<ooD 


—  'o  'O  !>•  CO  c^;  CO  x  co 
C'-tcO'—  —  -"OO  —  O 
CCCOCOCCCCQOCOGOOOOO 

•        •       •        •        •     _  ^        •        •        •  m 

OOaOOOOOOOOOOOQDOOCO 


c  >     *  'O       »0  ^  ^ 
CO  l>.t^t>.|N.N.|>.l>. 
QOOOOOOOQOOOOOOO 


00  00---<'^^b»C0'OsO  '*^C*C0^'^O'^ 


>0  to  -*  ^       30  o 

c-*  c<         o<  ot  o* 


•«S»<5»f)iO»OW3*0>0*'>   VJtfJ»OW9»^>»l><>»/Jw>»ft  W>tf3«QV>V)V)>Oto 


.  "t  K.  t>-  O  CO  00 

•  ^     •     •      •      •     »      •  • 


O  *0  CC  'O       C",  —  >o  »o 

'o  ~  r-:  '.-)       w  —  »^  — ' 

0*0oc»0'0  0  —  co^'i* 

>ob..t^t^KpOOoe  00  00  00 


CO  *0  CO  c  >  ^  so 
t     CO  CO  Of        'O  'O  'O 

0040  C?>OiCMC^CiCi 


c5  ^  CO     *iO  w  CO  CO      o  — '     >o     to  'O 

"T^  ^  »0  0"5  o<  CO  C<        CI         CO  r--  C<        Of  "f" 


•0     O^to  -t  CO 

CO  »0  -rfi  .— I 


»0  00 


=cn'*co<0'^«o<o^  «>»o^^-*^coo9^^  •)ao«>)C909ooeoe4 


ootN.'^0-^i-*l>*0*i».'* 
Ot  W  <N  — 


to  CO  o 
<N  *-i  O* 


•  -^j^eooo-4  0t^  c^OQ»O"^c?i'*«c0'#  ^gocjv^cof^^c^co 


w4   a-l  M«  M«    aatf    Mrf    _<    ^  Mi* 


O  C;       Oi  Oi 


»-*  »^  Ol        ^rHf-ii-«i-HT-<»iHf«i«»^«-  •^O^OOOO 


9(  et  to    ^  v)  e«  ^ 

ft     N.'o  C*  tN.  -*f>  CO  O 


'-^'r^'oOcO'-«cr^cot>-Oi  ooo^ooo^^"^ 

cow     ^  eo  I-*  ©I  »ft  t-t«09oeo  cMww 

oo-Hf-^^eo  tT^^coo)  to     - '  -         N.  ^ 

o<  r- 1  ^  „  ,^ 

*0  ^'^'^Tj^i^'^^r^  COSOeO  CO  CO  CO  01  w 


ir  ^  ^  o»  o<  c<  CO 


^e*co"^«otoN-ooa^o  «-'<nco5»o«ok.oo 

COCOCOCOCOCOCOCOCO'^f 


Digitized  by  Google 


a 

8 

o 


o 

5 


Z 

o 


+ 


»0  O 
00  00 


^  CO  1^  O  CO  <N         -rs  is^Oi 

b*.  CTi  C  —  -t  '^j   O  »ri    »0  *0 

«c  CO  o>     o:i     ^  ^  ^  «7>  o>Oi 


to  ^  00  ^ 
P4 


CO 


SSI 

^  ©J  V5 


04 


So  Q  ^  ^  ^ ^  ^  *^  * 000 


o  o 


9>  a^<h9}^ 


CO  ^  Q  cr 

CO  M  #1 

«f  »f  9*  p! 

^  ^  ^  •rf 


t>-  <o  t>-  O  " 
o  o  ^  <^  ^ 


S   CO  00    (-1  CO        C  ^  CO  »0  »0  C<  CN 


'r?      --C-     '-^  w  '-c         'o      ^  ^ 


0%  00  CiCTi 


1  J 

A. 

.  s 

2  CO 


a  O 

i  9* 
06  ^ 
<  d 

to 


.  + 
a  ■ 


o 


-  © 

CO 


QQ 


+ 

X  CO  «0  ^  ^  C4  ^  O   ^  O 

«  0«  W  f-« 


<0     CO  X  39- 

CO 


00  ( 

•  • 

00  00 

+ 


r^'vO  *o  Tf  -t  c~j  CO  ^  O 
•  ••••••••< 


0^0         g  «j  «o  M5  o 


r--  O 

•  « 
«0 


00 

CO 


l>«  ^  K  ^ 

o5  «6«« 


^     ^  ^  ^  ^     vo  ^  ^  vo  vo^^^ 


-^t^»0»0<NQO«N— <0i«^0^  CO—' 

CO-^    00O>»OOt^»OO>C^^C*  <Nt^ 

OiOO    OO^^Oi»-«C^OOVOb*00  CTi't 

00  CO  00  00  00  b«  t>>  fc^^  ;o  ^  ^  ^  <o 

•      •       ••••••     *     •   ^      •  •  • 

99   0^01  p<«|i-4iMp^i-I-I.MWO 


*0  ^  CO  ^ 
^     —  <M  to  a 

0^       c  w 

•        0    •    »  • 


00 


•5 


CNjpi^  0*TfcO''Ot>»'^QOO'C^T^  coo 
b^T«?OO^'f'^00O^--""j'O'^  C^JCO 
0>0  00»^<N«OOI'^"«i'cot>-COvo 


10   so  'sO  o  : 


•  » 


v->  — I  -i  O  Ql|  P  Ok  ^ 

1-1  CO  CO  rf  CO  W 


00 


w:  CO  Ok  0>  tv  >o  ts.vo  ^  >o  w  CN  00 
»  ^  01  <N 


<N 


o  00 


Digitized  by 


Google  j 


I  -   —  00             X  ^  ■  -   X.                  CO  ^  CC        n        cc  -*  *n  «  O  Q  00  'to 

I   •     •    •     *     ^    «p     #    »     »     f    f  ••••« 

In  «IC4<N0O«>h0O«O      *0  ^           «0  *0       »>  OO  04  00  09-4 

>0)  ovo^ 0^9)0) 00 ;o       o  o^o^oo          ^  o ^  ^  *o  00  «i» 

-r;    CTit^^-^O^C^fc^C-JC^Ot^  r-<Q<0'-C->— <K.toto<^  CO'+^^OO 

j 

C4  Of  o«  (N  o«  04  m  o<o<e»#ioteiO«G4C40)  cn  c^  r>»  <n 

;  C  'O      w       *0            »n       »ri  >r;       «r>  I?*!  i^v  >r>  *rv  »r>  »0  »0  »o  ^'i  *0  *0  ^ 


K'O  'C  cr.       O  oc  rj  c»  1^       -t  crxn  C  C       O  <o  to  04 


•iCO  «^Q0^O4O4O40«efO»oi  efO»04O4OI^^-«»-* 


00    O       O  04 
0<  W 


O  Q  O  O 


»»ooo4tot^oocotoo^-<tto  QDG^^aj«o»«^««ooofiaocyto 

D<q  Kto  to  t^to  to  to  to  to  t^to  tvto  t>.t^fr^^feHp  *^^rt^^^ 
iPaocoflOaoaDaofloooooflOoo  ooaeoocooooooooooooo  oooDooooco 

w  ^ <«^«>    ^ 09 #> ^ « ^ ^  ?• 

►•^oifjcvcjo.  c^cct^toto  »oto»o*soc*>r5co^o^ci  ^ocototoo* 

O*  CN  CV  1^  C<    CM        0»  CN  CN  O*  0<  0»  CI  0»    W  04 


~  O       O*       Q  Tt  C;^       ts-  CN  o 

04C4<NC^aiOOOi—  OlOf 
•     •    •    •  ^  ^    »  _*    *    »  • 
C7>  <n  0> 


otoOto«o»<5toi>.o-^ 
o*  —  o^o»-«^toi>-.PiO'j 

••0<00^0*tO<^^Q>-« 


crs 

»0    ^  — 

♦o  » 

QO  00  00  00 


Q  O 
-*  ^  c» 


O  »*>  Of  O  C4  !>• 

r-f  —      c^  ^  CO 


Ti«»OC>»00'-T}>»0— 'COCO  — »»o 


^-'^o-^Ocoto'^cot^oow 


Q       O       00  00  g  ^00^  gjkvgl^to 
'^f  ^  ^  ^  ^  «0'<f<0«0Ot 


5^'*X'r5r0l>-O»O^O'*'*  COO0-' 

■%K«<>t>.'o*4:;»OC?ibs.'OI>*to  00*Ot»*Or'»cocOCOCNC>l  O-^COi^ 

mm       w»  0m            ^  0^  rmp^tm^^f^^i^t^^  p^«M^OO 

8^  S«)  ^  «0  00  0^«0  ^  P4  01  9 -4  9  o>4  Q  ^  $0  Ot  «  P>^^*«j 

«^i9«oo9-*     01  Of  (-<  *A      ^     ^ Q>  ^  eo  ^  04  09  »6     M  «6 


joe^  —  OCiC>Q0<OOCS«  bo.  to  »o^»'^O^<»'*JO00 
«-<«^-.<0404e*04C^C^  —    —<  —  -•,-.  C*^^«H 


o     -» »o  Of 


o  o  o  o  o 


ii-^-o^Qi<»>  •       «>  ^  X  e.  » 

iS?    -       ''^       »C       1^  X  3^  O    <«•  C^  CO  ^  »fl  to       00  Oi  O    1-^  C4  CO  ^  «o 

[V  «^  t-w  t>>  r>.t^c^t>.t>»t«.t^oo  aoooaoacooooaooaoo^  o>  o>  g>  Oi  <y> 


Digitized  by  Google 


162        AsirmmmM  mtd  Ntnaieal  Cottedions. 

3.  OccvXiTATioirs  for  tint  differed  Pkm  ^  Hbe  Mooiit 

Node. 

Selected  txom  Bode,  Berl*  Jabrb*  1780. 
7®  •Kfif»  l3tt»tAii.i»n,y  25,<yTft^«itgj,«-,  crattliT/,>^Vy, 

15  ,«f,  198 »  f****  «ifK,r,a»irlll,  #t/,  ylKI^ 

0    ,  rf ,  ;3  8  ,  )c  II ,  y  °sxy  ^  Sl^  ^1,  ^^-i^/  / ,  yJVJ ,  A^i5» 

©  ft  in  X*. 

81  ,  «f,  ^ 8  , « n  ,  teit,  »,  ir«1ll  AOph.,     ^ ,  ^Itt, , 

18  ,  uf,  ^  8  ,     n  ,  0         ^  cll^  i  W ,      (rain  A  Oph.  ,  cr^  /  ,  SVS,  , 

15  ,  uf,  /3B,  imn,  te,  y^,,  flr,  «r«ni  A  Oph.  ,  Xcri///,  $yj, , 

12  , Iff B 9  f        »  te,  i^ft, >ir, ir«ltl  AOph. ,hr^^,^\S»^SSSi 

6  ,    8  ?  5  EX.  n  ,  ^gs ,  t  J^, ,    <r*nv  A  Oph. ,  ^c^^/  / ,  ^Yl,  SflWf 

3   >ffB,  ,  ^25,  i;^,  ,  «-,«r«tn  AOph.  , 

0  » uf  B » I      9       « A,  y     ^•m  A  Oph. ,  X  / .  t 
^  a  in  VJ,  IX*. 

27<^  ,  uf  B,  ,  l^Jtn,  ^23,  y^,,  w,  t^altl  AOph. ,  A/,  ,  S;^ 
24  ,  nfB*  ^254ir,«ft  ,,,ir«Hll,  A^Oph. ,  A/,  ,  ^ 

21  ,«f,  192B»i^a»  l«irA»«,,<m1tl  A30ph.,iu»^rr^M^ 


Digitized  by 


Sim  liM  to  OtcMlMm.  IBS 

16  ,Df,  132  8,  ^tn,  ^ofrSl,  9  >  ,  <rni  A^BOph.  ^.»o/,  , 
12  ,  nf,  132  B  ,    n ,  loTT  J^, , , ,  crTii  ^  B  Oph. , 

6  ,iif,  1328,^^]in,|oirA,»,>ltl,^BOplu,mv/,,, 

3   ,  uf,  1328  ,  *)/x^xn,|o7r,f^,  ,,^int^  BOph. ,  »>o9r/,  ,  »>X 
0  ,    A 132  B I  nf^^x a  ^  (owSi t » >  ^1H>  ^  B  Oph. ,  lyov  ^> » «X 

5j  O  in  Vlll\ 

, ,  A  132  8 ,     n ,     a> »  .  ^m.,  ^  B  Oph. ,  wow  f,,i^Xf 

24  ,  IPP,  A  2>tl  32  y  ,  >3/-t^  u  ,  |o7r     ,  iitj2 ,  ^ni ,  B  Oph.  ,  »»o7r  / , , 

21  ,  ^qp,  A2)t8  >  »J/*fn,  4o9r^,  itiK  ,  ^ni,  B  Oph.  ,  owa/, , 

18  » iof>9  A2k  8  •        9  i^Slf  m>  ^m*  B  Oph.  9wd^t$\S  ft 

15  ,  lep,  A2»8  »iv^n , ov A, ^Ht  B Ofb. » 1.2/Mrd / » 

12  ,  ^qp,  A2x»  8  ,  »>f*»tn ,  owSl,  '^^y        »  1.2fnrd  / ,       , , 

9  , ^<Y>,  A2)t.f  8 ,  vfj^i'in,  lassovSl,  i  nK,  ^ni,  ^Oph., 

1.2^*9rd  /,  ^  YS,  , 
1.2/xd/,^Yf,, 

3  ,^PP,  A2iri{:8,  »(a»  h^mSSwSlf  im*  Opli-y 
1.2fid/,^VS,, 

0  »9oi9,  2k.^b,  yfn*  1.2*0«wit,«ii«,»x^,^1lteOph.y 
l^pd/,/3YS,, 

^  ft  -m  m,  VII% 

27°  (X,  <^^,  2K.f  B  ,  rn,1.2«2507r^,  aittje,  ^f1lL,g  Opb. 

1.2/*d/,0\!J,, 

24  0C>  >  'fO,  'O,  1.2»25»irfl,, ,  aiitK,  *A=a:,  0fVl  gOph., 
1.2^d/,^Vf,, 

21  <K , ,  »f  B  ,  vU,  lSUtB99tf  pSif  aim$  •«X«ai,^»ni  f  Oph, , 

18  i>€  , ,  t^B »  »n »  1.?«S5»«^» » A»        «tA:i^,  fiwVl  f  Oph. , 
l,2,*cU^,/5\» 

15  fx  ,  J  f»t8 ,  »n ,  l.2«ssoT,  vSlf        •i«^:flfe,  ftlll  ^Oph. , 
1.2^^,(?VI,, 

12  ifX  ,  ,  «fB,  »n,  1.2«SEow,  w^l,  »»  MtgaKX:^,  ^irtfl ^  Oph. , 

9  i{X,  ,  «f8  ,  ^n,  1.2«25«ir,  wft,  »,  XttKa4i^,  iSi-ia  g  Oph.  , 
2/>.d^,^YJ,, 
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ft  iu  dOs,  VI'. 

S4  iX,,  1.2^*8,,  l.a»aFwr,       ,xitj?«4f^A,,,|3VI, , 

21    iX,,1.2^i8,,  1.2aSo'«-,   Jl^  ,AWj^4f       ,  ,iiY5% 

9   oX,  ,  1.2**8,,  1.2«a5fo«r,  rSl,^,*n>  4fySii:.  ?>  Oph., 

^  S2  in  iv,  V\ 

27°  oX,,yl.2*a8     |o, T ,xm7<yS:^,  (pOph. ;3VJ, 
24  aXt  9  yl.2ii»8 ,  ,  ^,  t^^,  h^,  niffiy^A,  9  Oph. , ,      ,  ^  i»» 
»I  •X.,yI.2JW8,»^iTflj?,»^,iti«>aA,^Oph.,d#, 

18  , , r1-2l» 8 . ,  I, » Tfti?, ]ei(vr^:£fe>^  Oph. , d  / , $^,^m 

15  , ,  yl.2^cx  y  , ,  l,e^.a^»  ''y^'  ^my^^,  90ph.,  d  / ,  , 
12  ,  ,  yl.2^a  8  ,  ,  I, e'*"cQ^»  "y^'  ^  fH^ydi:,  ^  Oph.  ,  d  / ,  , 
9  rX >   Get ,  y  1.2Jk 8 » ,  > ^ A^,  uTinnKy^^ife,  ^Oph. ,  d  / ,  • 

6  iX, iMGet. ,  7l.2*« 8 , ,  r  •Vt  «^  W'^'  ^  ^  ♦  ♦ 
3  »X»^Cet,y1.2^8»^Qi  »,  ^<Tft^,  «yiiR, 71^=2^1  ^Opk, 
0  irX,/A  Cut.,  1.2*«8,»U,»,g«"fl,i»»yttR,y^ii:,^Oph.,d 

H  O  in  A,  IV. 

^7**  *)iX,  2{/A  Get. ,  yl^^a  8 ,  1*  u ,     ^0-^1  yMt  74^^f  9  Oph. , 
d  /  , , 

d/  ,  ,A9^ 
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J8  w»X,2f^Cet.  ,  yl.2*«8,  ^fa,  ^25«,  gcr^,  7l|S» 
^Oph.  2^d/,$VJ,  (p^^ 

16   *>jX  2|AtCet.  ,  ylSLla  a        ,  ^25»,  erfl^,  yiq^,  yiiii,  ^  Oph. , 

3  »i»  X » 2||xCet. ,  1 .21^  B  ,  i^^ii*  a ,  i  25 , , ,  y^£i,  9  Oph. ,  2/*«ir  / , 
0     X ,  ^^Ifc  Get « 1.2^{   ,      Q  /to, , » ydiAi,  9 Oph. ,  2^v  f  , 

am&,  in*. 

2jM.o5r  /  ,  -Sy  YS »  » 

24  MiX>  ^Cet.  ,  },2hi^p  «{S»I2»  to»»»  y^ifrj  fOph.  ^ 

16  9iiK>  2{f»Cet. ,  1 .2h(B  »  «lk n « » » >  y^ilb, f Oph. » 2f»lMir  / , 
15         2<M<^  » l*^^(B9  «^n, ,  ^Opk.lM/, 

12  mXf  ^*Cet ,  U2lfif  8  ,iilitn , , » •  y^A,  e^ph- » 1»     yVf, , 

9  mX,  /*Cet.  ,  liufas  'J^*n,«^,,,yS^,  cOph.,lw/, 

6  «9X«  *  <*(8 » '  ^ 

3  wX  ,         *tn,»a,,>4(y^^,  tXtl  |Oph.,  y YJ  , 

0  fnX* ,  •< 8  »«tn  > «it M  >  eOpb- 1 1'  / >  •Y»» 2T(|||y 

$3  Ointl,  IP. 

24  wX,f  i»l328»««n,yS»,»^,i«i9i4{^A,^iria»Xi;'/,fYI, 

21  «,>C*.»l»8,«n,y©^,»^„ti«4tA,|3rtaBOFh-^*/^ 
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18  »Xm      8  9«iin » •  A» » «I«4{::&| |9vm B  Oph. ,  All  / , 

15  irK>  •      B » •«  n ,  y 25U,  1 4, ,  xi«4{:a,  <5»ni  B  Oph.,  >^  / , 

12  »X, »  2*132  B  ,  *«u  ,  yo^J5,  ift itiig4{Xs£2=,  ^ftti^BOpL, 

9  fK, ,  2x1 32  8 ,  «xn ,  7ss«,  ift , ,  ina4f)a^,  jS»ii;^B Oph. , 
A<nP/,  2t^ 

6-      2x132  8,  ««n,  725,,  ifl^, ,  jti9{4{kA^,  ^tll^BOph«» 

W    iiis,  Ism 

0        , » <A2»ld2  B »  mQ  ,  A  >  ,  7»  Kin  mtA^,  J3itl  SB  Oph.  , 

Q  a  IB  B»  I'- 

27^  oX,,  A2xl328,ii;»n,«il,y,itiiK«*Aifc,  ^BOph.,x<rU^/, 
d4»  oK, ,  A2xB»»«nyiiA,y«jcXiK«iKX=Cb»$B0ph.»X^/^iYr, 

21  tK* ,  A2x  8 » vn>iiA,  Axi9;«jtX^       A;^Oph.  >  ^r^/, 
iY9»  2r«»^ 

'  18  A2«B»  »n,  uJi,,  7%MTK«jcA,tti^,  ASOph. ,crT/, 

15    oXi,A2x8,  fn,u^,  y^,  AftJ^axAaAs  i'm,  A^Oph.  ,£rT/, 

12   oK.  »  A8,»fn,  u^iT^,  AttKax=£b^in,  A^Oph.or/,  lYS, 

2t;5^ 

9  oX.       A8»  »f  n*iiA,  y^,Ai9z«ifl.^»  AOph,«T/,  «yf, 

2t^«; 

6  oX,      Ab •  *vn »it A>r^«^lfR«A ^» AOph. at /, iVT, , 
3  {oX>^» A B » wn ,ii Atn*&»^iQ;«<j^^»AOpb., 0r / ,«yj,, 

0    foXi  ^Cp,  .  lyn,  uft,  »y^,  AlIK^,  (rnt  AOph.  T  / , 

ft  in  c¥).  0'. 

27^  fx.       ,  *i/n,  « A»  »H5^,MIR^  «rta  AOph, ,  rb      i^,  , 
24  {Xi^V>i0B»»vn,«^,i»9iii;,^,0tttiiAOph.,'Tb/,  t>9, , 

21  f  X ,  ^cp,  „^  8 ,  »v  n ,  »}>^,  »jSff!i?,^,  o-«ni  A  Oph.  rb  / ,  i    , , 
18  fx,  '^'^,»}^8  ,»»'n,>j,cr^,  >!Ttj;,  ,<raTii.  AOph.  ,Tb/,iys,, 
15   ifX ,  a<=Y3 ,    8 ,  *t; n ,  u,  (T Aft  vitK, , r«ini  AOph. » r  / ,  , 
12  ifX ,         B ,  «Aw,it; n , 9S(fi.  ^nn, ,       A  Opb. ,  r  / , 
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0  fX^.'^^y,  xAur.wn,  725,  ^r^^S,  «rtR,  ^^ni,  ^^^^ 

■ 

4.  ExPLAVATiON  0/*  Me  &co«t/  Table. 

The  method  of  computing  the  solar  nutation,  to  which  thes« 
tables  axe  adapted,  is  neither  altogether  new,  nor  always  the 
mostconTenient:  bat  for  the  places  of  single  stais,  in  cases 
like  the  present,  H  possesses  some  advanta^s,  and  may  there- 
fore deserve  to  be  further  explained  and  demonstrated,  notwith- 
standing the  trifling  magnitude  of  the  correction. 

The  formula  employed  by  Besselfbr  the  right  ascensioo  is^ 
ta  ^  (^3982  sin  •  sm  2  O  +  '^134  cos  «  cos  2  o)  —  .9173  sin 
20;  and  for  the  declination,  —  cos  a  siu  2  Q  4-  ,434 

sin  »  cos  2  0 ,    But  it  is  known,  that  in  general  a  sin  a:     6  cos 

«  =  V  (a«  +  b^)  sin  (u,    ang  ta-^  .  (M.  E.  %.2\Q)  :  and  for  the 

right  ascension  we  have  a  =  ^ta^.3982  sin  •  —  .9173,  and 

i  =  ~  ta  ^.434  cos  «,  and  ang  ta        ang  cot  ^  s  ang  cot 

A3982  .9173      ,  \ 

^-j^  ta  «  4 — jgj  cot   sec.  a  J  =:  ang  cot  .9175  (ta  «  4- 

2.3036  cot  ^  sec  a)  :  and  this  angle  being  found,  the  factor 

sf  (a«  +  i«)  will  be  obviously  equal  to  its  cosecant  multiplied 
by  b,  or  by  —  .434  ta  ^  cos  a.  In  the  same  manner  we  obtain 
for  the  declination  a  =  —  .3982  cos    and  6  =  +  .434  sm  «, 

andangta^=:angta—         ta«=angta(— 1.0900ta«): 

the  cosecant  being  again  multiplied  by  6  =  «4d4  sin  «,  for 
the  £BCtor. 

Taking,  for  an  example,  the  first  star  of  the  taUe,  •  X,  we 
hare  «  =  0»  53»  36^5  =  13*>  24' and  ^=  +  60  55'  (11") 
whence  naU  U  »  =  .2382,  log  ta  a  =  9.3770  log  sec  »  =  .0120 
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kf;  eoi  •  s:  9.9^60,  kg  ua  «  9.36^»  kg  oot  ^..9161,  and  leg 
ta  9,0839  :  then 

Aft. 

Log      2.3036  .3634 

Cot^  .9161 

Sec«  .0120 

N  19^22  1.2905 

.2382 

19.7602  1,2958 

Log        ,9175  9.9626 

Lcot  3°  9'  1.2584 


cosec  i.269a 

^34  9.6375 

ta  ^  9.0839 

cos*  9^880 

L.  fiu^  (-)  9.9684 

The  fiictor  for  the  AR.  betng  iiegative»  we  add  6  signs  to  the 
angle^  in  order  diat  the  signs  of  the  sines  may  be  inverted^  and 

we  have  6*  3°  9'  for  the  angle.  The  angles  never  varying 
much  from  those  which  belong  to  the  lunar  nutation,  the  two 
series  ser?e  as  checks  on  each  other  in  the  eomputation.  For 
reducing  the  fisustors  into  time  we  subtract  log  15  =  1.1761 ,  or 
add  8.4614,  instead  of  9.6375.  Tlic  an<;le  for  correcting  tlie 
declination  is  14°  33',  but  the  tang<  rit  l>eing  negative,  the  true 
angle  to  be  empli^ed  is  12'->(14°  33  )  or  6*— (14"^  Sa'X  since 
the  tangents  are  the  same  for  opposite  points  of  the  cifde:  and 
by  reverting  to  the  original  expression,  we  shall  find  that  the 
latter  must  be  taken  in  this  case:  but  for  the  correction  of 
the  N.  P.  D.  we  take  the  former,  when  the  decUnaticm  ie 
ncMTth,  in  order  to  change  the  sign  of  the  sine.  The  fiiclor  te 
the  decKnation  is  nearly  constant  for  aU  the  stars,  and  may 
safely  be  assumed  0.(i2,  winch  is  equivalent  to  ',4  or  ",41  for  die 
whole  table,  the  error  seldom  amounting  to  so  much  as  '^,01*  •. 


Log  1^)900  .0374 
ta»  9.3770 


L.  ta  14°  33'  94144 


cosec  .6000 
^34  9.6375 


factor    +  9.6025 
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6,  CmpiUatum  qf  the  JEkments/or  an  Aimamc^ 

i.  With  the  longitude  of  the  mooivs  node  for  the  bee-inniiig 
and  end  oi  each  luoatiop,  euter  the  first  table,  and  put  down 
all  the  stars  liable  to  occultatioo  at  ettber  place  of  the  node, 
for  fintherexamiiialioii. 

Example.  In  February,  1822,  the  node  recedes  from  10* 
26^  6'  to  10*  24^  49",  and  ^e  stars  liable  to  oocuitation  are, 

!!•  Find,l3y  inspeetion  of  the  moon's  right  aseensum,  tbe  day 
on  which  the  conjunction  wiOi  each  of  tliese  stars  will  take  placet 

and  compute  the  collections  from  the  siiu'ci  longitude  and  the 
place  of  the  node  on  that  day. 

EjMimple*  Taking  v  SI,  of  which  the  AIL  in  space  la 
171®  56',  we  iind  that  the  occuliation  will  happen  on  the  8th, 
a  little  before  midnight,  when  the  sun's  longitude  is  10"  19°  44', 
and  that  of  the  e  10"  26^  41'.  The  time  from  1st  Jan.  1820 
is  2  years,  whence  the  precession  is  +  6^»47  and  41%9« 
For  the  aberration,  we  add  3*  9°  C  and  3*  0®  44'  to  the  Q's 
longitude,  making  13^  28°  44  and  13'  20°  28',  and  the  loga- 
rithmic sine  of  +  58^  44'  being  9.9318,  this  being  added  to 
.0935  gites  .0263,  or  -|- 1*,06,  for  the  correction  in  AR. ;  and  is 
the  same  manner  L.  sin  60^  28',  or  9.8872,  added  to  .9068,  gtres 
,7930  or  -\- 6\2  for  the  coi  ruction  of  the  N.P.  D.  I'he  ar- 
guments for  the  solar  nutation  are  5*  29°  56',  and  6"  8°  47' 
to  which  we  add  2%  9^  28',  making  27*  O""  24',  or  3'  9""  24 ,  the 
sine  of  which  is  the  cosine  of  9®  24',  and  9.9941  +  8.786= 
8.779,  ^ivin^  + ',06  for  the  AR. ;  and  2?' 18®  15'  gives  us 
9.978  4-  9.62  =  9.60,  and  tlie  correction  for  the  N.P.  D.  is  ",4. 
The  lunar  nutation  is  found  Irom  the  arguments  5*  29°  60"  and 
&  U<>  18',  making  with  10*  25<>  41',  W  269  31'  and  17-  64% 
of  which  the  logarithnnc  sines  are  9.759  and  9.594,  to  be 
added  to  .0426  and  .8602,  making  9.797  and  .454,  and  giving 
+  %82  and  4>  2  ,d  ibr  the  lunai  nutattons.  The  result  of  the 
whote  iSf 
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9£i    11"  27»  4d^.S7  Alt  N.F.D.   89^  49'  4i'l 

+              6,47        .  .    ^  41,9 

4-               1,06  +  6,2 

+                 ,06  +  ,4 

+                 ,62  +  2,8 


11    27    52,08  89  50  39,4 


Or,  171°  58'  1,2  Decl.    0    9  20,(i  N 

iii.  Find  by  inspection  of  the  moon's  right  ascension^  Ae' 
lioiir  in  which  the  oocultatioa  is  likely  to  happen,  and  com- 
pute, by  meant  of  6»tand  second  difierencei,  the'mooali 

change  of  right  ascension  and  of  deciinatjon  ior  that  hour. 

Example*  In  the  Connaissance  des  Terns  for  1822,  the  right 

ascensions  stand  thus  :  * 
7  M  161^  10'  12"        '  ' 

•    8  N  166  62  41  ^^"  —  6'  13* 

M  172  28  67      «   36  16  .  ^       ^5'  ir 
9  N  178     0  59      5   32  2 
Hence  it  appears,  that  the  occuitation  will  happen  about 
11  o'clock  on  the  8th :  the  change  in  an  hour  is  28'  l',3  be-^ 
sides  the  second  diference,  which  at  II"  is  12%  leaving  29' 
49  ,3  for  til e  change  from  11  to  12.    The  declinations  are, 

7  M   6®  30'  22  "         '  * 

8  N    3  32  3«  N  2°  57'  47"    -0'  5'  _ 

M    0    34  53       *  07  4A         j  ^3 

9  N-2   21    6       «  «  «9 

Consequently  we  have  14'  48^,5  for  each  hour,  and  2",!  for 

the  second  ditll;rence  at  11",  leaving  14'  46  ,4  for  tlie  change 
in  the  last  hour. 

iv.  To  the  proportional  log^arithm  of  the  hourly  chansfe  of 
fight  ascension,  add  the  logarithoiic  secant  of  the  declination ; 
•nbtract  tiift  sum  ilrom  the  proportional  logarithm  of  the 
change  of  declination,  and  find  die  angle  of  wMdi  the  dIP* 

ference  is  the  tangent,  for  the  |)olar  orbital  angle,  aofreeing 
nearly  with  the  angle  appropriate  to  the  star  in  the  second  tahie. 
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Mmmj^i       Prop.  Log.  27'  49",a  -8109^ 
Lo§«  see.  0?  Od'  .OOOa 

.8109 

Log.  ta      ^*  0.^74» 

The  Iogaritlimic  cosine  of  this  orbital  angle  added  to  iht. 
IMpMMMl  kgmtlMi  of  Oift-lMi^iteikMi  is  dediMtibiL'wil 
gM^  %k  \m^wm^vt  iif  di»^«ihit}:^iibrii%  imfr  Unfa  fcoa  H*i 

hooMy  change  of  longitude. 
Bamj^i  .   Log.  cofti  62^  2'  9^6711 
P*  L*  1*0669 

P.  L.  31'  36^3'  0.7569 
We  theielbm write  I's  HI  H  31'  dir;  &  ti^  2^ 

vi.  It  HiH  ete  be  neeeMaiy  t9' M  die-^Affitfeoee  crrdefeliMifc 
tef  «fcthe  tkie  of  itBe  conjunctioi  iib^right  attention,  tiwii  tlii 

element  will  be  required  for  the  subsequent  computation  with 
regard  to  any  particular  observation. 

ExcMipk.   Hie  mooii^  AR.  a|  11"  it  \W  V  7%7»  that  it,' 
^  9*fi  beyond  the  ttar ;  Ihtn 

AnV?t*4Srfi'  ^.CAia  mfl'  Again,  at*l»'I^I.ita  (sm 

'  To  1"  P.  L.       '4771    To6^42«    P.  L.  1.4290 

So  U  3'  6  ,6  P.  U       1.7627    S9  i%  14'  46  ,4  1.0858 

To  6"  42*  1.4290   To  1'  39  2.0377 

Neer  the  decUnation  at  11^  10  -49^  d9%4,  and  eensequently 

at  10**  53'"  18^,  51'  18",4,  which  ejtceeds  that  of  the  star, 
y  20",^  by  41'  57",8,  the  diflference  of  declination.  We  there- 
fere  write  1822, Feb. »        ^in-ilR.  10»  53^  10*,  ^AV 

i.'  Find  the  niooii's  altMde  for  the  instant  of  conjunctioii  iii^ 
righl^  ateension,  and  -fdr  an  hour  earher  or  iatef  j  and  compete 

dtt  wtioaloMe:  thit  angle  tnbtxnotodfioaidie  jMitrerMil 

Vox.  X.  M 
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tingle f  given,  by  .the  previous  compulat4ony  or  added ^ to.  it, 
aooocdiiig  to  the.  relative  situatton  of  the  ^angles,  will  gire 
the  par«ill«ieikt  mftiiol  angkf  fbrmed  by  tha^ibit  with  the  fer- 
ticaldicle.  ... 

Example.  In  the  case  of  the  occultation  of  o  since  the 
moon  passes  the  meridian  of  Paris  on  the  night  of  the  8th  of 
Fl4>ruary,  at  14^.6'',  it  it  ob^rious  th«t»9he<wiil  be  in  theamt 
kt  11",  and  .that  the  dqmiiiiNi  by  paiallax  will.  aeeilMrata 
the  ooenHatioii.   We  therelbre  eabakte  ^  ahilMde  Ibr 

53"  18*  tin  time  of  conjunction,  and  fur  9"  53"  18**.  Now, 
the  moon's  right  ascension,  in  the  former  case,  is  1/1°  58'- F, 
or  11"  27"  62*,  in  the-lattei  171°  30' d",  or  11"  26"  I*:  the 
fan's  21"  2^  26*  and  21"  28^  16^  respecUvely :  the  diffiraw 
cnces  10"  O'^'  34^  and  10"  2"  15%  added  to  the  sun's  horary 
angles,  make  20"  53"  52^  and  19"  56"  33*^  W,,  or  3"  6"  8» 
and  4^.4"/  27^  for  the  moon's  horary  angles :.  and'  her.  de- 
elinlinna  are  5V  19*.  and.  N.  Then  fiwn  Ihe  Re- 

quisite  Tables,  XVI.,  we  hare 


1.  Log  rising  4.49425  2.  Log  rising 

L.  cos  48°  60'  14'  9.81835 
61'  19* .  9.99995 


n  20538 


4.31266 


COB  1°  6'  6  ' 

^    •  ♦ 

n  34012- ' 


4.71336 
9.81835 

9.99992 

4.63163 


N.S.66937MerA.42<»r  5"  N.S.  67255  M.  A.  42<' 15*62' 
N.  8.46399    Alt  27  38  42    N.  8. 33243  AH.  19  25  0 


L.  sec.  Alt  .05264 
sin  H.  A.  46°  32'  9.86080 
COS  1^  9.81835 


L.  sin  61°  r 


.02543 
9.94229 
9.61835 


sin  P.  A.  32°  38'  9.73179 


37<^  40'  9.76^; 


New  ^  mpimMtmg  iaaatiol  teMiidiaot  jhe^eitieal  oiide 
iww(tf  iqfnraidf  to  Oie  wMt  ef  the  eisale  eC  deeliMtien,  ^«4 
downnwaidf  to  the  S.  so  that  the  parallactic  angles  must  be 
fiu|^tted.^jS2^.  2'  thf & JS.  of  th«  mra^a  eibit».thaf, . 
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Caiculation  'of  OceubaHcm.  ^ 

-  S«  S8  37  40    -    -  - 

Ite^orli.  angle  29  24  24'  22  •  •  « 

ii.  1\)  the  proportional  logarithm  of  the  horizontal  parallax, 
properly  reduced,  add  the  logaritlimic  secant  of  the  appa- 
Md  altitude^  obtaiiied  fiom  the  «pprorima<»  pwil>x  in  aliti* 
tad*  t  uid  iial  ^  Meant  and  than  tba  eoaeoant  of  the  paral- 
lactic orbital  angle  in  each  position.  Ihc  first  results  will 
give  tiie  parallax  reduced  to  the  true  orbit,  and  their  difference 
will  give  the  correction  of  the  hourij  motion  in  the  orbit.  The 
diftrace  of  ilia  aaeond  resulta  will  be  the  tangent  of  the  anp 
giila«ooffection>  if  die  opmeled  himrlj  motioiibe  nade  rai^aa* 


JBaMUf^fe.  The  proportional  logarithm  of  the  equatorial  pa- ' 
rallax  at  12"  is  5092,  increasing  to  5115  in.  12  hours  ;  con- 
aeciuently  at  10«  53"«  it  is  5090,  at  9"  53^,  5088,  aud 
adding  %  for  the  eUij^city,  since  the  latitade  is  between  47'' 
and  BV"  (Aali.  €olL  0.  ii*  XlUj,  m  haTO  609B  and  MM- 
Than 

M  % 
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P.U                           5098  5096 

5693  53S7 

log  see              *      .OM  di^^SS'  .(MSr 

•m    ■  -   


Tha  diffemoet  «re  4'  51"  uid2'd6^  and  the  hourlj  motioa 
^DOM■      99",  insteiid  oT  31'  30'';  ham 

P,  L.  26*  39"  8296 

^  36''  1.8403 


Log  taag      5^  34'  ^,9893 


89  24 


23  dO  VinMep^ri^of^ai^ 

•t  the  coi^fnotioa  m  rigiit  «M«iricMi  fa  the  liiihie  oiM,  end 

to  the  direction  perpendicular  to  it ;  and  reduce  the  difference 
in  declinatioii  to  the  same  directions ;  tlie  sum  or  difference  of 
the  tones  feeults,  redneed  into  timey  aoe«duig  -fto  the  yuibie 
howijr  Mtieiiy  will  give,  the  tln^  oC^the  iieai;a9t  approK^ 
die  timi^  or  difFerence  of  the  latter  will  give  the  nearest 
distance.  The  hourly  motion  may  be  reduqed  to  the  visible 
orbit  by  ina]^a|inj'  it^^ii^  t^  ratio  of.  the.iadiiif  to.t)i^  set^ 


Calculation     OceidtaHom.  166 

«  a  * 

Example* 


F«  ii*  par  in  alt. 

B296 

_  ^  -  »• 

P.  L.  4^  S6'' 

6080 

P.L.eMT.H,li. 

Juogcowe  la^  ov 

P.L.I" 

4771 

P.  U  30*  i'' 

• 

P.  L.  %%'  14  ' 

SIm 

9083 

P.L.aiCdeoL4r/S8" 

f67t 

P.  L.      49^  49" 
10  53  1^ 

6^79 

10   3  29 

.  Ixig  eoMC  56^  28r 

.0791 

» 

45'  25'       34'  59'' 

* 

ft  14      14  66 

• 

Neamt  diitaaec. 

IT*  kt  magr  W  MoaMtty,  in  ioM  caiitt^  lore]pleaftliie1sa]e«« 
latidik  of  iiie  eftet  of  i^anUai  at  tibe  time  drat  found,  in  order 

that  tlie  true  visible  motioh  duHA^:  tlie  interval  may  Ve  em- 
j^y^d,  iaittad  of  tba  luNixif  motion,  and  the  calculations  of 
the  tito  labt  pncepfto  my  be  rqpaatod  inth  tlie  eoK^^ 
irkifale  oitiittinMolilaiRed;  or  Ae  iviiirte  oouplililMI  mayM 

veKfied  by  any  of  the  common  methods.  The  nearest  distancfe^, 
compared  with  the  moon's  iapparent  diaiiieter  corrected  for  th^ 
amtade,  leadily  Ite  kngth  of  the  irtar't  {Mith  b^Hd  tii 
inool^  and  the  tMMo  lioaf ly  motkui  oonetpoiidiBif  tinei 
Example,  Supposing  14'  65"  the  corrfect  distdnc^e,  tHc  hiooiil 
semidiameter  bein^  15'  16"  at  noott,  tnd  diminishhi^  ^'  in 
24  bowa,  it  will  he  15'  12"  at  10",  aad  the  augmentatibh  Tot 
iMtttde  fl*"  being  e",  wfe  Hvii  l^*  18^  Ihr  the  )!6meMl  teioi* 
diaaeten 
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Dist. 
Semid. 

Sum 


14'  55" 
15  18 

30  13 

23 


P.L.  for 

P.  L.  Mnudaiatioft 

♦  » 


10 


P.  L. 
P.L. 

Halt'  sum 
3  29 


.7750 
2.6717 
3.4467 

J. 7233 

3m 

1,3729 


9  65  51 ;   10"  11**  7'  Eneniio. 

The  Connaissance  des  Tern  makes  the  distance  14'i>  and 
the  "vrhole  duiation  10^^  only. 

ii.  Errors  o/"  tht  Luna  it  Tables;  deduced  from  406S  Obser^ 
vationSf  computed  bij  order  of  the  Board  of  Longitudb. 


Bi  avi:fi 
siul 


* 


Lat. 


1783 
1784 

Mason. 
1789 

1791 
179a 

1793 

17^ 
1795 

I7$fr 

1797 
1798 

1800 

3801 

1803 


*»3",7 
S5,5 

35,6 

98,9 

28,9 
28,4 
98»4 
94,8 

Si,0 
34,9 
84,8 

35,0 
23,0 
95,8 

fl7»0 

30,9 
39,1 
34,6 
3M 


LAPLACE 

inailfASON. 

1805 


f +94,1 


1H",8 
14,0 

13,0 

»*»7 
13>0 
19,1 

7,4 
6,7 
7vO 
6,8 
10,9 
11,4 
13,4 
15,6 
16,6 
16,1 
19»4 

17.7 

17,4 

17,5 
1618 

18»1 


8,8 

IM 


W»9 
61.9 
79,6 
69,3 
86,8 
•9>7 

61,3 

53,9 
70,7 
50,7 
51,3 

56,9 
60,0 

8M 

53,8 

30,9 
58^ 
55,8 
65,4 
64,1 

86,7 
<7i9 


74",0 

49,8 

44,4 

65,4 

iiM 

114,5 

57,1 
98,0 
53,8 
81,8 
41,1 
39*9 
56,6 
«M 

80?4 
57,6 
58,3 
56,0 
64,6 

79.6 
76,5 
48,1 


61,1  30,4 
^fi  41«8 


Looc 


 N 

UC. 


1807/ 

'®°7l  +  95,5 
±  26,7 
+  95,7 
*  8,1 
± 


1808 


ISO9 
1810 

I81t 

18)3 
hWh. 


7,0 

8,8 


1813  ±6,5  8,8 

1814  ±  8.1  7,7 


1815 
1816 


it  8,6 


18 


!»7^  t 
1818|  * 

I8I9  ^  * 


5,3 
0,5 

6,4 
2,3 

6,1 


1817  ^  * 


U18- 


± 


5,0 


8,8 


1819!^ 
^1+  3,0 


7j» 

4,7 

5,a 
4,6 


5r',8 


S6,6  80,9 

95,5  35,9 

19,5  4f,4 
98,7 

17,«  3I»7 

90,8 
3}  19,3* 
84,8  88,7 

3  ;  13,4* 
r     94,5  18,0 

L3  i  17,0* 

15,1  80,1 
9  i  10,4» 

16,8  f9# 
3i  13,6* 
.    97,6  94,7 
8;  18,8* 

18,7  J3|& 

5  t  11»9* 

-     91,4  85,5 

•  t  14^' 

22,3  20,8 

3  i  lAfS* 


•  Qicattst  iDcwi  of  tliiee  coMocttUTe  onoip. 
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h  MsCBANICAIrSciBNCB. 

•  *  I  'Optics,        Aktb,  jrc. 

1.  Oil  ihe-Sirucfure  of  the  i>iiiffioiul.~Wlul8t  making  ex- 
periments on  the  optical  structure  of  amber,  Di .  Biewslcr  was 
led  to  compare  it  with  the  diamond.  He  found  some  aixiguiac 
analogies  in  the  two  substances,  but  one  diamond  which  he  ex- 
amined presented  a  new  ph«nomenon  of  a  most  unexpected 
kind,  which  Dr.  Brewster  observes,  is  the  only  fact  in  tlie  na^ 
tural  history  of  this  body  that  promises  to  throw  light  upon  its 
origin  and  mode  of  formation.  The  same  phoenomenon  occurs 
iUso  with, amber.  It  is  the  existence  of  small  portions  ot  air 
willnn  both  substances,  the  expansiTe  fbrce  of  which  has  com- 
TOunicated  a  polarizing  structure  to  the  parts  in  iiniueiiiatc  con- 
tact with  the  air.  This  structure  is  displayed  by  four  sectors  of 
polarized  Hgbt  encircling  the  globule  of  air,  and  can  be  pvcH 
duced  artificially  either  in  glass  or  in  gelatinous  masses,  by  a 
compressing  force,  propagated  circLilarly  from  a  point.  It  is  ob- 
vious that  such  an  efiect  cannot  arise  from  any  mode  of  crystal- 
lization ;  and  if  any  proof  of  this  were  necessary,  it  might  be 
sufBcient  to  state,  that  I  have  never  observed  the  slightest  trace 
of  it  in  more  than  200  mineral  substances  which  I  haye  ex- 
amined, nor  in  any  of  the  artificial  salts  formed  from  aqueous 
soltttiima.  It  can,  therefore,  arise  only  from  the  expaonre 
4rce  emiied  by  the  included  air  on  the  diam4md  and  the  am^ 
iff,  when  they  were  tn  such  a  soft  staie  a$  to  he  suscep<t6fo  of 
compression  from  so  small  a  force.  That  this  compressible 
state  of  the  diamcmd  could  not  arise  from  the  action  of  heat  is 
manifeat  from  the  nature  and  the  recent  formation  of  the  soil  in 
whidi  it  is  found;  diat  it  could  not  exist  in  a  mass  formed  bf 
aqueous  deposition  is  still  more  obvious;  and  hence  we  are  led 
to  the  conclusion,  rendered  probable  by  other  analogies,  that  the 
tttrnmnd  originates  like  amber  from  the  consolidation  of,  perha]^, 
.  vegetable  matter,  which  gradually  aoqufaea  a  crystalline  Ibrm  loff 
the  influep^e  of  time,  and  fte  riow  action  oif  corpusate  fsraa/ 


found  one  of  a  perfectly  octoedral  form,  haring  the  same 
structure,  aad  contaiiiin^  also  an  air«bubble  of  considerable 
giae^  which  had  prodac^cUBf  jii».^i|ipaiffiv  ihepolamiiigaiiao* 

3.  Optic<hMeieorolo(jical  Question. — The  following  subject  ba? 
been  giyen  by  the  daM  o^  pgj^^matyaLift  th«  Bfiysi  Acadenj 
pf  Scidioea  of  Prasiia: 

To  giTe  a  mathematical  e3|)lanatioQ  of  the  lumiaoaiaBtao* 
iouicd  crowns,  which  are  observed  at  times  round  the  sun  an^ 
moon,  conformable  to  cjcpenyq^eots  cugi  light  and  the  constitution 
of  ^atmosjph^,  mufi  mj^yoriaactyitfiphwfiMto 
phsenoiQeiia  made  witii  aa  moch  precbioii  as  possible,'* 

M^moires  cannot  be  received  after  March,  1833.  Ihe  prize 
;8  fifty  ducats,  and  will  be  adjudged  at  the  public jsitti^!>^^  th§ 
aaniveii^aiy  of  I^nbiut^  on  the  dd  c|f  Jolj  foUowvy, 

S.  DoMe  Refl'oetum  qf  Mwa^.— The  mean?  of  ascertain-r 
ing  the  double  refraction  of  substances  are  very  simple;  the 
two  following  are  quoted  by  M.  ^prejt Two  plates  of  |(oanr 
maline^  cut  paralld  to  the  axis  of  die  ^sta)»  a^d  ^loed  crass* 
ways,  so  as  to  absorb  all  the  lijgl^t,  form  the  apparatus.  The  sut»^ 
stance  to  be  examined  is  to  be  placed  between  the  plates  i  if  it 
is  doubly  rdflractive,  the  light  re-i^|^ars  through  the  toi||^p%* 
}ines  ;  if  not,  all  ieinaitts  daric." 

'pie  oCher  raetbod  is  to  place  the  crystal  to  be  examined  ovef 
a  hole  in  a  card,  and  examine  the  light  transmitted  tlirough  it 
by  an  dichromatic  prism  of  Icejand  spar.  If  tlie  t\vo  im^^ 
produced  aire  4ifi^rently  coioiire4  i^  indicates  double  |r^fin4^(q|« 
JpifnuU  4^  Phi/sique,  xc.  p,  353* 

4.  RestoroHm  of  the  White  in  Painimg, — M.  Thenard  has 
lately  applied  his  oxygenated  water  with  great  success  to  the 
arts.  It  is  constantly  happenuig  in  paintings  where  the  a^te 

*4ised  is  prepared  firqm  lead,  that  sulphoions  vapours  change  ^« 
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lint,  «WMi  mAst it^wm  oi  hlack.  FiunitiiDgs  of     iinst ' 
twinre  ifayiaiari^ini^  to  iimMiiiiif ii  <f  lito  #ftdt,iwftt 
Itlottod,  M  it  wMy  with  ipoto  of  ooloiir,  ivliicli  spoil  liie 

feci.    An  artist  at  Paris,  who  possessed  a  design  of  Raphael's 
4hlis  disfigured,  and  who -was  too  careful  of  ttie  original  work 
ii^m^gtiU  4iMitai0»  '^niiedioM.flMiind  Cor  dimida 
wlHMie*  9lMt  4lMa!bt€iiiiiig^lds'«tteinpts, 

<dd^t  of  oxygenated  water  in  converting  the  black  sulpharet  of 
lead  into  a  white  st^phate,  sent  some  water,  very  slightly  oxy- 
feMte4y  lo  the  artttt»        bj  api^ying  it  ^fh  a  fmSHg  in* 

IMW  to  ^Mdk    t»  milifiii  iMiltiim 

lurfi€  of  oxyg^,  and  had  no  taste.  Pstper  coloured  by  a  slight 
jUntof  bistre  was  not  at  all  altered  by  iU^Annaki  de  Ckumti, 

5,  Distant  VisdniJ^  MowUaim, 

Biattaec  ia 

Himalaya  mountains  Sir  W.  Jones  244 

Mount  Ararat,  from  Derbhend. . , . .  ,  Bruce  ,  240 

Mowna  Roa^Sandwtch  Isles  (53  leag;iaes)  180 

CUalMmo  (47  lMg«Hj)   leo 

feak  of  ToMiffe  from  SoutSi  Cape 

of  T.anzerota  •  ••  •••••••  ji36 

Peak  of  Teneriffe  from  ship's  ded^«  •  •  •  115 

PetkoftfieAiores   X)<mM«Cagtgal  136 

TeuMlieiii  Moiier  100 

Mount  Athos  Dr.  Claike  100 

Adam's  Peak  •   95 

OiitiilatllielMekof  Tellichery  94 

Cdld«illo«Bt  ftottihipfsdedc  ••••  93 

PuloFerafromtiietopoflPtoiiang        ,  75 

The  Ghaut  at  Cape  Comorin    73 

Polo  toaagfeomiliip^ft  deck  ••••••  .  53 

X)ie  iast  six  obtervations,  and  that  of  the  Peak  of  Tenerrlfe^ 
vere  made  bj^gviitei  mlSMOdcututMantkifJavn^^ 
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170  MutiOmtam  h^lUgetm. 

p.  99,.  note.  Edik,  PML  Jmmai^  iiL  192, 

6.  Earthen-toare  Reflectors. 
Ja  /Ac  £dito&  <2^'  ^  Quaatarly  Jouakal  qf  SeiSKCE, incw 
8x»— 'I  faacre  gveaft  pkHnnein  infoming  .yott,  Hwl  ire  hav* 
adopted  tome  of  llie  reflectors  proposed-lyy  Mr*  MUliii^ii,  and 
described  in  your  fiftli  volume,  to  the  gas  lamps  in  our  city, 
and  find  them  attended  with  such  advantages,  as  to  induce  me 
to  write  to  yoa  (m  the  pceaent  occasioii*  They  -axe  made  -eC 
eaitfaen^wan, -with  the  commttn  white  glaae,  aie  abovt'elma 
inchea  diameter,  and  eost  about  leTeii  ahilli  n  gs  a  doMB.  They 

BOt  only  considerably  iiicrcasc  the  light,  but  nuUerially  contri- 
bute to  the  protection  of  the  head  of  the  lamp,  by  preventing 
ita  beiag mwoideied,  or  injaiedy  by  the  flane;  an4  I  aoi  pei>- 
aaaded,  dntt  if  known,  they  woald  be  daly  appreciated,  and  ge- 
nerally adopted,        lam,  Sir,  yom stncer«)y, 

CuA&Lfis  Wilkinson*. 

Math,  April       1^20,  ... 

7.  Gas  Tube. — Mr.  Phipson,  of  Birmingham,  in  order  to  ob- 
▼ifite  the  effects  produced  by  the  action  of  gases  on  copper  or 
brass  pipes,  through  which  they  pass,  has  adopted  the  plan  of 
lining  them  wilh  lead.  A  tnbe  is  formed  of  rolled  copper,  by 
drawing  it  through  a  plate,  and  the  edges  are  soldered  together, 
so  as  to  form  a  safe  joint,  the  superfluous  solder  is  dressed  off, 
aiid  the  tnbe  again  drawn ;  a  piece  of  lead  pipe  is  then  drawn 
through  a  plate  on  a  mattdrill,  of  the  diameter  of  the  tube  re- 
quired, and  placed  within  the  copper  pipe ;  then  by  passint^ 
thjTQUgh  it  a  corneal  mandrill  attached  to  a  rod,  the  lead  pipe  is 
forced  against  the  inner  surface  of  the  copper,tube,.ao  as  to  leave 
ihm  m  perfect  <»>ntact ;  or  sometimeft  a  lead  pipe  is  prepared 
on  a  mandrill,  of  the  diameter  of  the  tube  required,  and  a  cop- 
per pipe,  already  soldered,  drawn  over  it;  they  are  then  passed 
both  together  on  a  mandrill  through  a  draw-plate,  so  as  to 
bring  the  two  into  completr  contact  The  lesd  pipe  is  proof 
'l^ainst  the  actson  ofgas,  and  fhe  copper  pipe,  at  the  same 
-time  that  it  eupporu^and  defends  it,  makes  a  better  appearance. 
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:t  11.  Chemical  Scit^^cjL. 

1.  Veratnnc,  a  new  Veyctable  Alcali. — M.  M.  Pellctier  and 
Caveutou^  have  been  actiyely  eu§;aged  in  searciuug  amongst 
those  vegetables  which  poMeas  stroiig  powers  over  the  animal 
system,  im  new  alcalis  or  other  prindples;  thej  have  lately 
JNicceeded  in  finding  one  in  the  veratnm  sahadilla^  orcevadiUa, 
jhe  veratrttm  album,  or  white  hellebore,  and  the  colcMcum 
miummde,  or  meadow  saffiron.  It  is  an  alcalii  and  has  been 
named  reroirws* 

The  substance  principally  acted  upon,  was  the  seed  of  the 
cevadilla.  Etlier  separated  from  them  a  yeiiow/greasyiunctuous, 
acid  substance,  being  a  mixture  of  elaine,  stearine^  and  a  pe- 
enliar  acid.  The  acid  was  obtsmed  by  ^fft'M'flg  the  subitsnoe^ 
saturating  the  portion  that  passed  over  with  barytes,  evaporating 
to  dryness  which  producet!  a  white  salt,  adding  phosphoric  acid 
which  caused  the  appearance  of  crystals,  and  distilling  at  a 
low  heatt  when  the  acid  passed  over.  This  acid  is  ccystallisable^ 
soluble  in  water,  fosible  and  volatile  at  a  low  temperatnrey 
soluble  in  ether  a.nd  alcohol,  and  ibrms  salts  with  );>ase8.  It 
has  been  called  the  Cevadic  acid. 

The  seeds  were  then  acted  on  by  boiling  alcohol^  whieh|  as 
it  cooled^  deposited  a  little  wax.  'The  solution  was  evaporated 
down  to  an  extract,  re-dissolved  in  water  and  ag^ain  concen- 
trated by  evaporation,  during  which,  a  portion  ol  colouring 
matter  fell.  Acetate  of  lead  was  poured  into  the  solution,  and 
an  abundant  yellow  precipitate  tdH^  leaving  the  fluid  nearly 
colourless.  The  excess  of  lead  was  thrown  down  by  sulphu- 
retted hydrogen,  and  the  filtered  liquor  concentrated  by  eva- 
poration, was  treated  with  magnesia  and  again  hltefed. 
The  precipitate  boiled  in  alcohol  gave  a  solution  which,  on 
evaporation,  left  a  pulverulent  matter,  extremely  bitter,  and 
with  decidedly  alcaline  characters.  It  was  at  first  yellow,  biti 
by  solution  in  alcohol  and  precipitation  by  water,  was  obtained 
hi  a  fine  white  powder.  '  '         *  '  '  * 

The  piee^itata  by  the  acetate  of  lead,'  on  examination,  fpave 
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pirn  mMf  hmot  41  ii  wdMM  4iMt  iNmri^  akali  exit  ted  in 

the  seed  as  a 

'Veratrine  was  found  in  the  other  plants  before-mentioned. 
It  is  white,  pulvaralent,  has  no  odour,  but  excites  Tiolent 
— inhifli  It  i»T6fy  acrid teit  not  bitters  il  produced  vibleiit 
tmnltings  in  very  smaB  iSoits,  aaA  aocoriSiig  to  solhe'expeii« 
ments,  a  few  grains  may  cause  death.  It  is  very  little  soluble 
\m.  Gxdd  water,  boiling  water  dissoi?es  about  -n^^  part,  and 
IneoMi  aerid  to  Aa  ta»le«  It  a«  my  soluble  in  alcoliol,  and 
nAerleiafohMaifttftir.  klbtei«t5(H»Cs!Vl^PaliieiihcS^ 
aod  then  appWB  Hke  wax ;  on  codHn^  it  Ixicomes  an  amber- 
coloured  translucid  mass :  heated  more  highly  it  swells,  decom- 
{hoatiy  and  Inirai ;  decomposed  by  oxide  of  copper,  it  gives  no 
traee  of  nilrogeii.  It  acb  oo  test  papeki  like  an  alcaii»  an^ 
fonns  nncrystsHisable  sifo  by  evaporation;  iheee  salts  appear 
liTce  a  gum.  The  super-sulphate  only  sceins  to  present 
crystals.  Stroi\g  solutions  of  these  salts  are  partially  decom^ 
posed  by  water  s  .reratrine  Is  dirown  dovto  and  the  aolntioft 
becomea  acid«  th»  sulpliale  appears  eonpoeei 

Veratrine....,   93.723    100 

Sulphuricacid   6.227  ••••••  &6441 

but  excess  qf  acid  was  present^  and  sopposiiy  it  an  acid  aali^ 
and  in  analogy  with  those  of  brodnep  llie  nentiil  salt  will  ba 

Veratrine  100 
Sulphuric  acid  3.322 
The  muriate  contains 

.  Veratrine  ......  95.8606   100 

Muriatieaeid        4.13d4   4.3l»i. 

Iodine,  by  actings  on  veratrine,  produces  an  hydriodate  and 
an  iodate ;  chlorine  produces  a  muriate  and  a  chlorate. 

intimately,  cevadilla  was  found  to  contain  daine,  steana^, 
cmdic  add,  wax,  add  gdlate  of  Teratdne,  yellow  edovii^ 
matter,  gum,  tignin,  and  ashes. 

White  hellebore  on  analysis,  in  the  same  manner  gave  .very 
nearly  the  same  results.   Starch  was  found  in  it  in  addition  tp 
odwr  pdndples^  and  the  «dies  veried  a  little  in  the  salts 
Asy  ^cnteined.  Both  contained  carbonate  of  lime,  phosphate 
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and  gave  the  saisfi  resuito,  wkli:  tlitr  \i0mmm(.  oft 

inulinc.   The  ashes  were  in  such  smaU  i|uaiiUt|t  aft  to  be ^ 

Pr.  MeiMMer,  alio  eUnji  to  tovv  diMMMniiarMpiMh^  » 

iiew;  aiprit*  He  prepafaMt  Iqr.  mkSmff  m  tiiiBt— i  al^  li»  aaada 

^th:  moderately  strong  alcoliol,  evaporating  till  a  resinous^ 
matter  remainsy  aad,  rubbuig  the  mattei: down  .with  water;  tOi 
t|w-hi»<mJ4»ifcaMiiw>ii.liy.ft^  laliiiaihiaaii  of  potailw 
11  addad.  lill  niariiiiiatiwimMMai  ^«BairiflaiaftaBBllHrla4iMfe> 

1(»  BMOir^eidf.— M.  Vogel  has  found  this  acid  in  the  tonquin- 
bean  between  the  skin  and  the  kernel.  It  occurs,  in  the  form 
of  crystals }  tfaase  melt,  a  moderate  heat,  into  a  transparent 
fl«idt«ycliaiKOoaliagiiimaa€|yitaIBaedmaM«  Atahlg^er 
lieat  It  fiibliiiiaa  aai'  Ibrma  fllia  liriOhBit  needles,  ^ich  aie 
similar  in  smell  to  the  bean.  A  concentrated  solution  of  them 
m  alcohol  reddens  litmus  paper,  and  becomes  milky  witfi 
walaff.  tliajIbm^iifhwHh'iBtfnoniawhiclr precipitate 
cf  alMNMmeolov*  feiney  ^ey  am  crystallised  bonaoic  add. 

Mb  Vogel  has  also  found  the  same  substance  in  the  flowers 
of  the  trifolium  meliiotm  offidnaUs,  He  obtained  it  by  di« 
gesting  the  flowers  in  pure  boiling  alcohol ;  on  cooling  a  fatty 
•abataiice  fldls,  and  In  two  fibiree  days  long  cryatala  <^ 
iMBioie  acid.  To  sepavata  liiese  anbstances  th^  are  digested' 
in  boiling  water,  and  the  liquid  filtered,  the  acid  passes  tluougii 
in  solution,  and  when  slightly  evaporated  yields  the  benzoic 
addinciystals.  « 

Z.  Antmii^  P0mt^^'  tkk^  P^^n3M§mm  ^jUsde-^suUs .  of 
aoi»%aiyiriw<Wi|i, .  maAaJv ^  ^«  gjansy   iaa  Jffalifi»fc> 

P^U^/imfna/,  iii.  p.21; 

A  number  of  herrings  were  cleaned  on  the  10th  of  July,  I8l9s 
and  witWrai^  bfAOg  aaki^d,  we^f  imq^a^ ,  (gr  three  hovucs  iiu 

a^liM  p9««)ligpao!i4^  anM.  tpMto.gMiyv^  laid.  Wban 
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witlidrawn  they  Wre  sottenfiid,  and  not  so  firm  as  fish  taken  out' 
of  common  pickie.  Thiey  were  huiig  up  in  the  shade;  Jtly  aikdr 
jlEBgiiitr^ivttC  Iml'MiUBdtty  ImI  1h%'  ht&tnngt  hid  ll6*1n^^ '  0C  jn^ 

biriedwith  that  of  the  acid.  One  beins:  bruilLd  tl.e  (  nipvrcumatic 
ameli  wa£  very  strongs  .  The  rest,  alter  six  months,  were  ta 

ft  wm  -ftllMimidB  famd  Anil'tlie  peried  'of-  iMMnewioii 

been  too  long.  If  the  tisli  are  simply  dipped  in  acid  of  specific* 
gravity  10 12,  and  dried  in  the  shade,  it  is  suihcient  for  their 

'A^ number  of  haddocks  were  cleaned,  split,  and  slightly 
sprinkled  with  salt  tor  six  hours;  then  being  drained,  they  were 
dipped  for  about  three  seconds  in  pyfoligiieoiift«cid>  and  hong 
in  the  shade  .for  eight  days.  On  h&n^  broUbd^  lihey  were  of  • 
an  uncommonly  fine  flavour,  delicfitely  white,  and  e<|ual  to  Uie , 
nighly  esteemed  Finnan  haddock. 

Herrings  were  cured  in  the  same  way  as  the  haddocks.- 
Alter  being  dried  in  th.e  shade  for  two  months,  they  weieeq[nal 
in  quality  and  flavour  to  the  best  red  herrings.   The  fish  re- 
tained the  shining  and  iresh  appearance  the^  had  when  taketv^ 
from  the  sea.  ^  ^ 

A  piece  of  fresh  beef  was  dipped  for  one  minute  in  pyro- 
tigneous  add  of  specific  gravity  1013,  in  July  1819.  On  Harcti , 
4,  1820,  it  was  as  free  from  taint  as  when  first  immersed. 
Ko  salt  was  used  in  this  experiment.  A  piece  of  beef  was . 
di|»ped  at  die  same  time  in  pure  Tinegar,  of  specific  gravity  t 
1009.  It  was  perfectly  firee  firom  taint  on  llie  IStli  of  November, 
•nils  eicperiment  indicates  antiseptic  powers  in  pure  vinegar; 
some  haddocks  were  cured  with  i|,  which  remained  free  from . 
taint,  bat  when  cooked  had  an  insipid  taste. 
'  Wblni  ^^eefis  'piurtially  Salted,'  anUfiieil  steeped  Ibr  a  short 
time  in  the  pyroUgneous  acid,  after  being  drained  and  cooked," 
it  has  the  same  fiavoui  as  Hamburgh  beef.  Mr.  Ramsey  has  no  - 
dcmlyt,  that  with  proper  ntodifications,  the  use  of  thiB  acid  may 
Wextended  to  tto  preservation  of  every  spedes  of  animal  ftod. 
im  order  to  ascettamwiietlierth^'Tolatile  oil  in  the  pyroligneons 
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acid,  or  the  acidiUelf,  was  the  agent  which  prevented  puti  efaction^^ 
BaBii^,4i|ytd-hid<ioeto  «td  lmh-)i)eef  ia  pure  yiiiegar  of 

was  imuitidiately  acted  on,  a  partial  solution  of  the  fish  took' 
place,>aBd*iiM  acid  became  miiky.   When  vinegar  of  a  stronger 

aidtfd  bf  hM.  \  Wtk  Mk  and  beef  wlifeh  wm*^ppdl  in  vi- 
negar, of  specific  gravity  1009, and  wiiieli  were  afterwards  dried 
ia  a  suiumei.ii(eat»  swmued  for  a  longiime^it^  peifectly  tree' 

Mr.  Stodurt  }m  /tapartbad         of  tlitM  opmunte/ asd* 

specially  ihoae-rakting  to  iJa»  haddodu, .  nith  petliBCt  imccm' 

m-XiQfidoii*... 

4.  Purification  of  Pyroligneous  Acid, — M.  Stotze,  of  Halle, 
has  discovered  a  method  of  freeing  the  vinegar  of  wood  from 
its  impoiitiee,  by  treatment  with  sulphuric  acid,  manganesej 
and  common  salt,  and  subsequent  distillation.  He  obtained  a  , 
prize  ^m  the  Royal  ISociety  of  Gottingen  for  the  discovery. 

He  has  also  added  to  the  verificaUons  of  the  antiseptic 
powers  of  pyroligneous  acid,  and  has  converted  bodies  into 
mummies  by  continued  treatment  with  it. 

5.  Acids  of  Mangmiese^ — ^The  results  of  some  experiments'* 
made.  by..  Dr.  Q*  J'OTMu*mlnar»  on  itfae  chamtBtoon  minewiy'> 
induce  that  chemist  to  believe  that  then  406  two«dds  niMimaiy 

be  formed  by  tlie  combination  of  manganese  and  oxygen.  Thcac 
eiust  in  conoibinaUon  in  the  gceenandred.cbamteleon;  tbe^st ' 

ganasiaadd*  M*^M.  Glwmllot  and  Edvaida  were  the  fiiatVlMai 

described  the  property  manganese  has  of  forming  an  acid  com- 
pound with  oxygen,  but  they  considered  the  red  chameeleon  as  a 
naalral-aaky  widMrt  giamahamsilaaftaiAaDbMltof  tfaa  aaaa 
aad..: 

Br.  VaiaUiaflHBer'a  axpmaflBlB  araipiibliBhad  m  Ilia  Jbmih . 

of  Philosophy f  16,  p.  130.  Some  of  them  have  been  selected  and 


bf  igliJJtiiig'potash  with  per-oxide  of  manganete,  and  dis$olviagp 
kibm^mc*^  After  soiiitiiWii%dtiUF03UiW  remamedi  oxygen  hgmlg 
l^iMlMniiiiMl  imilinl  null  iif  ilia  aiiinl  iMMHiiieiii  ISiA^iaEMik 

■ftlrfimwflw  hnmim  nil,  wH  ilqifirifiil  fbi^Mhliii  *  fam^ 

.  Soltttioii  o£  pure  potash  added  to  the  red  soltiUon  of  cham^^eon^ 

addedi  all  qqIoiui 

disappeared,  and  deut-oxide  of  manganese  remained. 

used  is  reduced  to  deut-oxide,  and  a  part  raised  to  the  state  of 
an  «Gidf  formiiig  the  gretea  compound  with  potash this-greea 
eHBiSOiiadgnidiMUy  diaagM;.  tlie  bcnI  m  it  dividM  inW  Ipo. 
pitttty  one  ol  wUdi  it  VQdiictd.to  devmuode,  yielding  up  its* 
oxygen  to  the  other  which  forms  an  acid  more  oxygenated  than 
the  first,  existiug  in  tlie  red  compound.  Alcohol,  when  added^ 
dipiim  ^  add  of  ox^ff^Wf  oonviittiig  it  firit  iato  th^aoidia 
iS6t  giefltt  chiwwBloon,  and  tlieii  intoiktttoapdt,  . 

M»t^ODof'pQtari^oQIltanlillg  the  powdor  of  eaxbonale  of 
manganese,  was  poured  into  a  portion  of  the  red  solution ;  the 
colfiBt^bficame  ^gcftan^  and  tlwi  prol>QiXide-  of.  th«  -caiPboBate  be- 

iliii  Hill  II  ilwlinniii 

The  acid  ia  the  green  chamsleon^  Dr.  Forshhammer  hasJ 
catteduaan^SaiMweotta..  aetd  ;  that; in-  the,  red»  munganesic  a^kk 
V^M^MMMMHMas  aeid  i8&  mnr-aaav^  oSodM/oosaoMitiuBL. 

ganeseous  acid  .is  decomposed  into  dinlhoxide  of  mauganeset  i 
aid  I  wtwigpTiitfttmi/firir  hur?^  the  changaa/o^-  the  charocsleftaj 
AfM&aolvtioiiozpoaedIo  tha  air  tUBaaied  by  Ifaa  •l^oniiMi* 
ttiMimtit^mLm^^mmA  *-  laiiiafc .  DEeciDiMMidaatHand^ioCniHflBiMlNk 

Acids  have  the  same  eflfect,  and  even  water  also  m^gtea^^uaii^* 


-4if  tome  iKMly  aiiMiMii^o^^ 

nese,  ;  And  Chevreul  hot  ilMfiiir  tlMt  mn  fikiriiig  througk 
paper  will  have  the  same  effect.  '  '  ■■  ' 

Ib  atlempu  to  gel  the  mugaiieBic  tdd  pvre,  a  solution  of  the 
Miif|ttiie»iM«f  pQtftihiret  piepifed'liy^piMMiBg^'eeibene.a^ 
AiImi^^  llife  ^ntKL  leletMny  Mid  ndien  Ultoiedy  eelphiifie  mmI 
was  added  to  it  :  this  spontaneonsly  evaporated,  ^ve  crystals  of 
Hiiphutey  manganesiate,  and  bi-snlphate  of  potash.  As  in  this 
expeiiment  it  ww  eyideDt  tkat  if  eolpliiiiie  mdA  e^iU  deoBW* 
f««iiKl  the  manganeeiaitey  it  eply  M  to  lo  Imvi  U^edpliati 
potash ;  it  proved  that  no  pure  man^nese  acid  conld  be  ob* 
tallied  in  this  manner.  A  solution  of  sub-manganesite  of  potash 
was  thenpf^pered,  and  nitrate  of  lead  in  •olutioa  added  to  it; 
wlneh  tbiew  down  a  bram  pontes  and'asteitly  dettfio|cdltfae 
g^reeii  eokmr.  .  This  Inrown  powder  was  washed,  aad  then*  ean*- 
fully  mixed  witii  sulphuric  acid,  diluted  with  ten  times  iu 
weight  of  water^  a  portiim  of  the  brown  powder  being  pieaej^ved 
to^Matndiae  any  exceee  €ff  aoid  on  llie  poiwdar.  lie  powdfo 
■Mtaotbedriedbelbfa  tlio  aoid  be  added  to  It,  aad  long  di«> 

gcstion  is  ncccssviry  tor  the  compktc  combination  of  the  acid 
and  the  iead.  In  this  process  the  prot>oxide  of  lead  is  changed 
into  per-ozide  by  the  numgaBeeeoiia  aeid,  whidi  itieif  bacwfi 
deat-okiilei  and  theiwoemBbiiiey  ibrailag  die  brown  powder. 
On  adding*  sulphuric  acid  the  per-oxide  of  lead  is  deuompoiid 
to  form  sulphate  of  lead,  and  its  oxygen  combining  with  part  of 
the  deut-oxide  of  manganese  converte  it  into  niBiiginiPiir  acid ; 
tbieie  obtained  by  dedaatt^,  in' a  Mpafoleataia*  • 

The  manganetie  Mid  thne  obtaliied  i§  in  tolMliMi  1 ;  itk  of  a 
beautiful  red  colour,  and  shai  p  urii)lc  asarit  taste  ;  it  stains  the 
fkm  and  other  animal  and  vegetable  substances  of  a  iine  brown 
ixdoQ^S  ft  dbetroya  tbe  coloar'  of  tttarae  p^  lendaiiig^  it 
tamm  tiy  dd|ioa^  deat-^oxide/aiid  woald  bleaeb  wril  b*t  tbai 
4ie'09Me  deposited  is  of  a  browti  oolonr  itself.  When  evapo^ 
rated  and  heated  it  decomposes,  forming  browa  uxide  of  mimga'- 
nese,  and  giving  a  emell  like  that  of  an  excited  eleeancat 
WmMm;  aid*1lke  aaine  naeH  it  prodnced  ftwas  iity  ecpoem 
.  \qu  X.  N 


i&liiftfnL  WImpb         ^'itK  i'*iiirMi*'4^  acid   in  <witicfti¥-  i^nniiM 
posed  aadndMad  to  {ivoUond»»  ntnob  ewliipe»«ilik  Ikft  aoiA. 

AlcaU  is  liOt  required  for  the  formation  uf  maugauesic  acid  ; 
hydratedper-oxide  of  lead,  sulphate  oi  laa&gaiie&e,  and  sulphuric 

inm  sulphuiie  ipid*  AkOy  UhMi  dilDcbe  pcepml  iam  Am 

per-oxide  of  manganese  is  passed  into  a  solution  of  potash,  the 
chioime  volatilizes  a  small  portion  oi  per-oxide  of  manganese^ 
Mfl  eowrta  it»  wben  acted  upon  by  the  potaab^iBto  imnganafio 
idd»  iiiiicfa'coniMpt  wUk  ihit  »l«iU.  Afftia^idiieacfaloiywvM 
pawed'throqgh  water  cofttaining  per-oxide  of  masganefle,  «id 
potash  added  to  this  ijaturated  water,  after  separation  from  the 
access  of  oxide,  a  small  quantt^  of  donfa-oxida  waa  preoi|Mteted, 
and     flolntioB  htiMitfiit  tad* 

AH  iim  oxSdaa  of  netali  aeem  akiwr  to  fonn  aobbla  eop- 
pounds  of  a  red  colour  with  the  manganesic  acid,  or  to  decom- 
fOM  itf  in  which  case  the  oxide  added  is  coayorted  into  per-, 
oactde,  and  the  acid  into  dent-oxide.  Tho  brom  powder  tkaa 
ohtainad  by  lead  it  eolaUa  ia  icM  watno  aoid  willi  a  bfowii 
colour,  when  heated  it  turns  red.  Hcnc  e  tlir  hnnv  n  powdei  is  a 
chemical  compound  of  the  per-ojude  fd  lead,  (acting  as  an  acid,) 
and  tha  dauti^oude  of  iiiaiigaMio»  tut  neitibar  of  4ieae.bodiaa 
aiaiieare 

of  boiling  water,  the  oxygen  of  the  per-oxide  goes  to  th^  «aaii» 
l^nese,  and  converts  it  into  manganesic  acid. 
'  By  igniting  nitrata  of  baiylea  wUh  oxide  of  mangaoasat. 
fptahiaip  Ibe  giaaii  povdar  ibaa  obtaiaad  viUi  faoitipf  wiUar» 
a  mangaAftaite  of  barylea  waa  obtauisd*  It  baa  a  baawtwUv  oaMc 
laid  green  colour,  and  when  dry,  is  very  little  altered  by  the  air. 
Jbe  mqngtMiflDiaoiM  acid  wai  a^al^ed  by  adding  to  a  certain 

flintity  of  thu  fiaan  oHaaMftUKm»  atotaof  laadttbia  tbraw  do»> 
tka  brawn  powdar,  wUoh  mliU9#d  ^di.th^saaianaia  ai|d.t^ 

oxygen  of  the  manganeseous  acid,  and  prot-oxide  of  lead.  This  was 
distilled  with  certain  precautions  with  bi-sulphate  of  potash,  and 
the  oxygen  evoltad  astioMtad*^  il  aquaUad  Fcancb  duodo- 
aimal  caibio  iaohaa*.  at  a  tainjparatliva  o^iOP  o«licMida^.cqnal» 
'  foporf^ng  t9  K»t|  toOadOaOS?  ixaa»me^  (1.7127  gr^V  Tla 

« 
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eait  m  the  retort  was  then  dissolved  by  water,  the  sulphate  of 
tad  MfMETi^,  wad  tfie  mttsanese  predpitaledfay  eaibeiMte  «f 

oxide  of  manganese,  these  are  con«kleT»d  tn  equal  to  O^^l 
prot-oxide,  which  were  united  with  0.1303  of  oxygen  in  the  acid. 

Dr.  Fofridianimer  tben  states  th<i  eomiposition  of  4  oxi4e»  of 
naiq^anese.  The  smb-oKide  100  metel  -ir^JffS  Mygen;  tte 
IpM-oxide  100  metal  +31.39  oxygen;  4h«  dent^onde  100 
metal  +42,04  oxygen;  and  the  per-oxidc  100  metal  -|-62.819 
oxy^^-eri ;  the  numbers  for  the  oxygen  being  nearly  as  2, 3, 4,  and  6, 
'  The  maDgttnMoaaadd  coaBUtB  of  100iiietal»a&d96.847,oxy^ 
gen,  iHuchis  wcu^  aa  Hiewunlier  9.  Bnt]>r«  FortUittiiiniar  lliiiika 
that  from  the  action  of  water,  ^c,  the  greeti  i^aimtleon  already 
contains  a  small  portion  of  manganesic  acid,  and  that  the  man- 
gUMsite  of  potash  in  solution  tB,  when  p«re,  of  a  blue  colour ;  si 
coioar sOloitiBMW obtaiiied m preparatioos of  chawieoiu  lathi* 
caie  tfaeppoportloB  ^oxjFfen'wimld  be  latSy  and  ia  placed  bj 
J>r.  Forsh hammer  at  8. 

'  Hie  mangaiMaie  acid  was  thus  aaalyzed.  A  solution  of  green 
M&fnesifte  of  poCaalfrw«ai*iiiade,  aM  eonmtad  by  caiboiiie 
a6id  inlo  auogtoesiate,  ia  doiag  wluo}i  136:of  dentFoiide  Ml; 

The  manganesiate  was  decomposed  by  alcohol,  and  gave  214  of 
deut-oxide.  In  the  preceding  analyst  ,282  deut-oxide,  -l-ylOQd 
#xy|^n,  gave  mangaaeseous  acid;  hence  ,l36+,2I4=z,3dO 
deut-onle  would  hm  9ld64:  a«j9SA  ia  tlie  acid  Qiihe§mm 
paDganeaita'iiaad  above  f  aad  tins  same  quantity  of  oxygen,  widi 
the  ,214  of  deut-f)xide,  would  exist  in  the  red  manganesiate  after 
the  action  ot  the  carhowc  acid.  The  ,214  equals  ,16^  manga- 
■ase»  and  y06d4'OKy9e|i^  wlwcb^  added  |o  tbfs  oHmt  qpoful^  of 
mff^f  givea  ;1988.  Hcnoa  awmgaiiasie  aeid  is  conpoaed  d 
100  metal  f  1^2  oxygen,  which  approaches  to  the  uuinber  12; 
and  considering  the  difficulty  oi  the  analyses,  a^  small  quan- 
litiesof  the  sabsiawaaa,  mtiff  b»  oonwijitflj^.a  »aaf  apptowinaliaa 
lotfaetnob. 

6.  On  tke  Ferro-prussiatei. — M .  Beizelius,  in  a  letter  to 
M«  fierthcilia^  Mfs^  that^in  the  ferro  or  Mrngittaotfs  F^Wf^^PI 
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the  iron  w  always  in  the  state  of  protoxide^  and  that  the  oth^ 
base  eontains  twice  as  mudi  oxygen  as  the  pro1>oxide  of*  iron: 
fhe  Wid  of  these- salias  is  the'  prassfc,^  cbnlposed'as  M/  Gay 

Lussac  has  described.    Those  fermtrinous  prussiates  which 
effloresce,  such  as  those  of  potassa,  baryta,  and  lime,  lose 
their  water  in'  a  Tacnfim  at  the  temperatnie  of  the  air,  'The  ' 
effloresced  salt  is  no  longer  a  pmssiate  but  a  donble  cyinraret, 
containing  neither  oxygen  nor  hydrogen.    When  the  double 
cyanaret  of  iron  and  potassium,  or  of  iron  and  barium,  are 
burnt'  by'^bkck  oxide  of  copper,  the  resulting  gas  contains* 
threeiTolumes  of  carbonic  acid  gas,  and  two  volumes  of  nitro' 
gen  ;  one  voluine  of  caibonic  'acid  gas  remains  i^  the  base, 
and  forms  with  it  a  kind  of  double  salt,  composed  of  c'ir])ouuUV 
and  cuprate  of  potassa  and  baryta.  The  double  cyanuret  of 
iron  and  lead,  giVes  gas  in'  the  proportion  of  two  rolumes  of 
caibonic  acid  to  one  volume  of  nitrogen.  In  ^ese  combustions  * 
only  traces  of  water  are  obtained,  which  are  inscpuiable  from 
the  pulverized  substances.    The  ferruginous  prussiate  of  am-* 
monia  cannot  be  reduced  to  a  cyanuret.   It  is  'composed  of 
pruisiale  of  prot-oxide  of  iron  'and  prussiate '  of  ammbma. 
When  distilled,  it  gives  prussiate  of  animonia,  anid  a  Iktle 
water,  formed  by  the  conversion  of  the  prussiate  of  iron  to 
cyanuret;  the  cyanuret  then  becomes  decomposed,  •  and  givers 
nitrogen  gas,  leaving  a  carburet  of  iron  composed  of  four 
afoms  of  eaibOn  and  one  of  iiron.   When  this '  carburet  is 
heated  red,  it  takes  fire,  and  appears  to  bum  as  if  in  oxygen 
gas,  though  it  is  surrounded  by  nitrogen,  and  suffers  no 
idteration.  Hie  incandescence  is  analogous  to  that  exhibited  by 
oxide  of  chtOme,  oxide  of  iron,  xirconia,  jt;.^  when  heated' 
ted. '  The  iame  ph«jnoiik^lEi  -msiy  be  remariced  m  the'dlsfiU 
lation  of  nearly  all  the  ferruginous  metallic  prussiates,  but 
with  none  of  them  is  it  so  brilliant  as  with  the  ferro-prussiate  of 
$mail9m,   Ketoly  all  the  fertughiioui  Iprussiates  diss<^e  iif 
coacentraM  iulphuitc'  acid  'withoat  decotaposition. '  On  it- 
tracting  water  from  the  air,  the  aoid  frequently  deposits- 
crystals  of  a  combmation  of  sulphuric  acid  with  the  prussiate 
an  acid  salt  with  two  bases  and  twoueidl.    M.  Berzeliua, 
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tlioiie:ht  at  first,  that  these  salts  were  formed  of  cyanurcts  and 
suij>huric  acid,  but  as  the  acid  prussiate  of.  the  prot*oxide.  of 
inn  ifmiHgmMiti  acid  ,ol  VomQ  pfodooet  tlie.  tame  plm- 
Bo^pcfooa,  it  appamd  eyidflnt  diat  the  baiei  too  ondftted^ 
and  that  the  cyamtret  waa  cofabmed  widi  hydio^.  Hheaa 
results  miike  part  of  a  long  Memoire  which  will  appear  ixx  Uie 
if«iBotr£«  de  4'  4  cadffgaM.^il»aflfe<  cie  CAtsk  XIV.  p.  1^.     .  • 

(  7«  Preporoium  Pi^<M9Mlonia.---M.  JttUen  Javal,  in  {ure- 
paring  phoaphonia  laidy,  obaerved,  that  faSLvxt  took  place  to 
a  certain  extant,  when  phosphoric  acid  was  used,  in  conse- 

,  quence  of  the  volatihty  of  this  bubstance  at  high  tempeiaLuics. 
Oaiaaking  the  phosphoric  acid  into  bi>phosphate  of  lime,  the 
piooeaa  went  .on  ;weli  again.  As  a  practical  letolt  £rom  hii 
experiments,  he  adnses  that  on  adding  the  sulphuric  add  to 
the  burnt  bones  in  the  usual  way,  only  two  of  the  former  should 
be  put  to  five  of  the  latter,  in  which  case  a  proper  bi-phosphate 
of  lime  will  be  obtained.  If,  by  any  accident,  the  prepaied 
bi-^ospbate  should  contain  an  excess  of  acjd,  or  rather  free 
acid,  then  he  finds  it  necessary  to  cover  over  the  mixture  of  it 
and  charcoal,  when  in  the  retort,  witli  a  stratum  of  charcoal 
alone,  and  to  get  this  part  of  the  retort  hot  before  the  lower. 
With  these  precautions  the  phosphoric  acid  which  rises  is 
decomposed  in  passing  through  the  hot  charcoal,  but  other- 
wise it  will  be  condensed,  unacted  on. 

8.  Metallic  Vegetations. — M.  Goldsmith  places  a  few  filings 
of  copper  and  of  iron  on  a  glass  plate,  at  a  certain  distance 
,€ne  from  the  other.  He  then  drops  a  Httle  nitrate  of  silyer  on 
each  parcel;  the  silver  soon  begins  to  precipitate,  whilst  die. 
iron  and  copper  oxidize,  and  become  coloured;  then,  hy  a 
small  wooden  point,  the  ramifications  are  arranged  at  will, 
whilst  the  flame  of  a^  taper  being  placied  undfor  the  plate,  in- 

^  creases  the  evaporation,  facilitates ,  the  redaction  of  die.  suli- 
^stances,  blackens  the  lower  side  of  the  plate,  and  thus  fdma 
,  as  it  were  a  design*'' — Annates  de  Chim.  14.  p.  84.       ^  .  * 

9.  Muriate  qf  Folash  in  Rock  jSo^.— In  consequence  of 
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common  salt,  ciihi  i  h  orn  salt  spring*,  or  from  its  native  beds. 
Sill  from  UaUem  andiVom  Bercktesgaden,  and  tiie  bi  in  from 
ftoMlieiii» '  »tt  yiddtd  a  podpitte  wkk  the  lohitMia  4rf  f>i«ti< 

flieahiipleioliilm  wiU  m  wcafeedd  ^ 
evaporated,  unCS  Bwdh  of  Um  tMi  lUte  dmm,  Unb  ft 
precipitate  may  be  produced.  In  testing  sea-water  for  potash, 
it  is  also  necessary  to  evaporate  tiii  almoftt  ali  the  salt  has 
fidlen  down,  and  then  no  difieui^  occttia  in  dctetftkig  the 
Ipvtedi  by  mwiate  of  j^atlBttBi* 

1 0.  Iodine  in  Marine  AnimcUs* — M.  Chevreul,  whilst  engaged 
in  some  experiments  in  animal  chemistry,  discovered  the  pre- 
aaiim  of  iodiaeia  the  ixMieaof  the  head  of  thecrab^  aadeflhe 
lame  lohttoTy  (homaxd^)  but  couid  iad  none  in  Ifaoie  of  tfaa 
coniinfla  lobitor* 

11.  FttbidiiaHng  Jlf«fictffy.^Between  100  and^'lio  g^ns 

fhlminating  mercury,  on  a  piece  of  paper,  were  lying  on  a 
woodeu  waiter  an  inch  and  a  half  thick,  and  covered  by  a  gla3t 
jar,  abundance  of  glass  apparatus  lying  about.  A  small  portion 
of  the  same  powder  was  fired  at  a  few  feet  distance  by  alkot 
eoal^  and  burnt  without  explosion.  By  some  unknown  means, 
that  under  the  jar  exploded ;  it  slightly  raised  the  jar  without 
breaking  it^  but  the  jar  broke  in  falling,  and  it  disturbed  none 
of  -  the  iqppatatUs  around.  The  wood  was  perforated  by  a 
hole  as  large  as  die  hand* 

iSt.  Teat  for  Cbpper.-^M.  Pagenstedier  of  Berne  has  de* 
scribed  h  very  sensible  test  Ibr  the  presence  of  copper*  Itie 

tests  already  possessed  by  chemists  fur  iliis  metal  are  very  de- 
licate, and  not  tew ;  but  still  every  addition  to  tiiis  branch  of 
chemical  knowledge  is  important.  He  says  "  jf  we  drop  into  a 
newly<j^pared  tbcture  of  guaiaeum  wood,  a  concentrated 
solution  of  a  salt  of  copper,  the  mixture  instantly  assumes  a 
blue  colour.  This  ( ffect  does  not  take  place  wiien  the  solution 
18  very  weak>  as  when  there  ^is  not.  aboye  half  a  grain  of  the 
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fait  to  an  ounce  of  water,  but  then  by  the  i^UUlioii  cf  ft Jbw 
drops  of  prussic  acid,  the  blue  colour  is  immediately  deve- 
kiiped  of  gml  fmtj  and  intenMty.  Tbu  colour  is  not  pec- 

^appeait.  In  iviat  of.  pniMie  oekl,  dMIIed  laurol  mitar,  m 

that  of  plum  or  black-cherry  kernels,  may  be  employed.  This 
redaction  succeeda,  when  the  proportion. of  salt  to  the  duid  is 
moimiite  Hhm^-^^i  in  this  fnoportm  no  other  tMt^  whe- 
i|]Krl]M{»QHMitMOfpotaah,  loda,  ormmoBMs  inUieTilo^. 

the  least  iiidicalioii  of  the  presence  of  copper."  * 
In  using  tincture  of  guaiacum,  as  a  test  for  copper,  care  must 
he  takan  that  no  other  bodita  ara  preMit  which  Uura  ii  Uue. 

■    13.  Process  Jbr  procuring  pure  Zirconia. — Powder  the  zircons 
wyfioe,  mix  them  with  two  parts  of  pure  potash,  and  heat 
tei  red  hot  in  a  tatnst  crudhle  liar  an  hour.  IVeat  the  tab- 
•tanee  obtamed  inth  dktillid  water,  poor  h  on  a  iltery  end 
wash  the  uisoluble  part  well ;  it  will  be  a  compcnmcl  of  zirconia, 
silez,  potash,  and  oxide  of  iron.   Dissolve  it  in  muriatic  acid« 
and  evaporate  to  dryness,  to  separate  the  silex.  Re-disiolvr^ 
the  marialea  of  airconia  and  iron  in  water;  and  to  aeiwiaAe 
nrconia  whidi  adheres  to  the  silex,  wash  it  with  weak  muriatic 
acid,  and  add  it  to  the  solution.    Filter  the  fluid,  and  preci- 
intato  the  zirconia  and  iron  by  pure  amnuMua ;  wash  the  preci- 
pilates  well,  and  then  treat  the  hydrates  with  oxaKoaeid,  boil- 
ing^  them  wall  together,  that  ^  add  may  act  on  Ihe  iron, 
tainiiig  it  in  solution  whilst  an  insoluble  oxalate  of  zirconia  is 
foroied^   It  is  then  to  be  filtered,  and  the  oxalate  washed,  unttt 
no  iron  can  be  detected  in  ^  water  that  passes,  'Fhe  eaniiy 
oxalate  ie  when  dry  of  an  opaline  colonr;  after  bemg  wdl 
washed,  it  is  to  be  decumposed  by  heat  in  a  platinum  crucible, 
Tluis  obtained,  the  zirconia  is  perfectly  pure,  but  i"  not 
affected  by  acids.   It  must  be  re-acted  on  by  potash  as  before, 
and  then  washed  until  the'  alcali  is  vemoved. '  Afterwards  dis* 
solve  it  in  muriatic  acid,  and  precipitate  by  ammonia.  The 
hydrate  thrown  down,  when  well  washed,  is  pesfectly  pure, 
sad  easily  soluble  in  acids. 
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.  Ttus  process  belongs  to  M.^M.  Dubois  and  SUveka.  S«e 
dmiA9  4Mamu  XIV.  p.  110. 

m  »  4  •  *  •  • 

14.  On  Artificial  Oems.^M.  DooaidUWiefaaid,  in  an.  experi- 
mental, memoir  on  the  preparation  of  artificial  coloured  stones, 
.  Ihw  gnm  the  foUowiog  dimtioiia  and  proportioiis,  as  better 
•tliaatfaoie  .bci»iekiMMni.  -  . 

Hie  bate  of  all  artificial  itonea  is  Hit  ttrauCpa9U)^'mhMh  hm 
called  finuiant^  when  uniting  it  to  metallic  oxides  to  form  the 
imitatioiis*  When  worked  alone  it  imitates  briiiianl  aod 
foaediamoikda« 

The  paste  is  conqpoiad  of  sila,  potash,  bocax^  oiido  of  lead, 

and  sometimes  arsenic.  The  silex  shovld  be  perfectly  pure ;  if 
obtained  from  rock  crystal  that  is  the  case;  if  obtained  from 
sand,  thou^  of  the  whitest  kind,  it  ought  first  to  be  washed 
vilii  mnrialk  acid^  and  then  with  water.  Hie  etyMaly  wad, 
or  fliiit^  should  be  heated  red  hot,  queoohed  im  water,  dried, 
powdered  fine,  and  sifted.  The  potash  should  not  be  mixed 
.with  other  salt ;  it  ought  to  be  the  iinest  pearlash,  or  else  pure 
|K»tasb,  by  akohoL  The  borax  of  the  markets  gives  a  bmwn 
^aaa ;.the cryitsllised  boramc.add,(  firom  ^  borax^of-Tus- 
nanj,  should  be  preferred.  The  oxide  of  lead  should  be  per- 
fectly pure;  if  it  contains  an  atom  of  tin,  the  glass  will  be 
milky*  Bed  lead  ia  preferable  to  the  best  litharge,  or  ev(2n  to 
the  oemse.  of  Cliehy.  It  should  be  analysed  before  being 
«sed.  The  aisenic  shonld  also  be  pure. 

Hessian  crucibles  are  better  than  those  of  porcelain,  for  though  ' 
they  sometimes  colour  the  matter  more,  they  do  not  break  or 
jTon  so  soon.  Either  a  potter's  or  a  porcelain  furnace,  may  .be 
used,  and  the  Ihsion  should  be  continued  24  hgurs  iJdsA  more 
iranqnil  and  continued  it  is,  the  denser  the  paste,  and  the 
,  greater  its  beauty.  The  four  following  receipts  have  given 
good  paste : 

.     No.  I* 

Rock  crystal..     40a6     .Borax.   276 

Minium  ..^  6300      Arsenic.. •  •  12 

Fuiepotai^h  2154 


Grain*.  Crrtin*. 

Sand  ...  3600       Borax  360 

Ceruse  of  Clichy  8508      Anenic  •  12 

Potash  •  1260   

No.  m.  Nu.  IV. 

Rock  crystal      •  3456  Rock  crystal  3600 

Miniuni   5328  Ceriisp  of  Clichy 

Potash  1944  Potash. 1260 

Bomx   216  Borax   360 

Arsenic  ••••«•••  6 

Topaz. 

Very  white  paste  ••••••••••  •  1008 

(jla&b  ot  .iiilimoay  ....«.••••••••••  43 

Cassiub  purple   ••.«•«••  1 

Or, 

Pasts   3456 

Oxide  of  iron,  called  Sairoii  of  Hats  36 

KlTBY. 

M.  Douault-Wielatid  succeeded  In  obtaining  exceflent  imita* 
tions  of  rubies,  by  acting  on  the  topaz  matter.  It  often  hap- 
pened that  the  mixture  for  topazes  gave  only  an  opaque  mass, 
traasluoent  at  the  edgeSy  and  in  thin  plates  of  a  ted  colonr. 
One  part  of  this  snbstance*  being  mixed  with  8  parts  of  paste^ 
and  fused  for  30  hours,  gave  a  fine  yellowish  crystal  like  paste^ 
and  fragments  of  this  fused  before  the  blow-pipe,  gave  the 
finest  possible  imitation  of  rubies.  The  result  was  always  the 
same. 

The  following  are  proportions  also  for  rubies : 

Paste  ••••••••  2880 

Oxide  of  manganese  •••••••••  72 

EXBBALD. 

Paste  4G0S 

Green  oxide  of  pure  copper    42 

Oxide  of  chrome  2 

Sapphire. 

Paste  4608 

Oxide  oCeobalt   68 
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TJiis  mixtui  t!  should  be  carefully  luted  in  a  Hessian  cxucible, 
and  jeBMin  30  iiours  in  tke  dre. 

Amethtst. 

Paste    ,  4608 

Oxide  of  manganese    36 

Oxide  of  cobalt   24 

Purple  of  CalidiiB  1 

Bertil,  oh  Aqua  Marin a« 

Paste  ,   3456 

Glass  of  antimony   24 

Oxide  of  cobalt   ]^ 

Stkian  Gaknkt>  or  Ancisnx  Carbuncle. 

Paste  ....    an 

•  ■ 

Glass  of  antimony   256 

Cassius  purple   2 

Oxide  of  manganese   •••«•  2. 

In  all  tibeBe  mixtures,  the  substances  should  be  mixed  1^ 
n5m^>  ftuied  very  carefully,  and  cooled  veiy  slowly,  being  left 

on  the  fire  from  24  to  30  hours. 

M.  Lan^on  has  also  made  many  experiments  on  the  same 
subject*  A  few  of  his  proportions  ire  as  follows : 

Paste. 

Litharge  100 

White  sand  ,   75 

White  tartar^  or  potash  •  •  •  •  •  10 

Emerald. 

Paste   9216 

Acetate  of  copper   •   72 

Per-oxide  of  iron,  or  saffron  of  Mais  1,5 

Amethtst. 

PMte.,  ^  m§ 

Oxide  of  manganese  from  15  to  24 

Oxideof  cobalt  ;   1 

15>  i%ioiitoiMMis  CbMtiiifioii  of  Clb<ft»^AboQfr  iwenty-fi^ 

of  ^otb,  each  of  which  contained  ne^Iy  thirty  ells, 
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were  deposited  upon  wooden  planks  in  a  cellar  at  Lyons,  on 
the  aHi  of  July,  1815^  iaorder  toeoneeai  tiiemfroiatl»«f^^ 
ivhich  tiiMi  oi?er*ran  France.   In  liie  aaaofectm  at  iStut  clodi> 

2 albs,  of  oil  were  used  for  a  quintal  of  wool,  and  the  cloth 
was  quite  greasy,  each  piece  weighing  from  BOibs,  to  90ibs. 
The  odlar  had  an  fining  to  the  n<»rth,  which  was  carefully 
akntnpwith  dnng^  and  the  door  Mi  cetoceakd  hy  bundles  of 
mne  pvops,  whii^  fieeelj  admitted  the  air.  On  die  normng  oi 
the  4th  of  August,  au  laiolerable  smell  was  felt,  and  tiie  person 
who  entered  the  cellar  was  surrounded  with  a  thick  smoke 
whiQh  he  could  not  support.  A  short  time  afterwards  he  re* 
entered  with  precautioD,  holding  a  stable  lantern  ui  his  hand, 
and  he  was  astonished  to  perceive  a  shapeless,  glutinous  mass, 
fipparently  in  a  state  of  putrefaction.  He  then  removed  the 
dung  from  the  opening,  and  as  soon  as  a  circulation  of  air  was 
established,  the  doth  took  fire.  In  another  corner  of  the 
cellar  lay  a  heap  of  stufib  which  had  been  ungreased  and 
prepared  for  tlie  fuller,  hut  they  had  suffered  no  ciiange.  The 
aBove  particulars  were  carefully  established  by  M.  Cochaid. 
Ckunte  rendu  des  Travaux  de  la  Soc.  Roy.  d'Agricultore, 
do  Lyons  pour,  lBl7^EcMmrgh  JomimL 

16.  Evaporation  of  Spirits. — Mr.  Ritchie,  of  Perth,  has  pub- 
lished a  curious  statement  respectii^^  the  evaporation  of  mix- 
tures of  akobol  and  water.  He  commences  by  the  CoUowiog 
theorem,—*'  The  degrees  of  cold,  induced  by  the  snrapoiatioii 
of  spirits  of  diffineat  degrees  of  strength,  are  proportional  to 
the  stren^h  of  those  spirits,  reckoning  from  the  degree  of  cold 
induced  by  the  evapcM»tion  of  water."  This  is  established  1^ 
the  following  eiperiments :~ 

*^  Having  made  three  very  delicate  hygiometers,  aoootdiiig 
to  Leslie's  construction,  1  moistened  the  bulb  of  one  of  them 
with  strong  whisky,  the  bulb  of  anotiier  with  a  mixture  of 
equal  quantities  of  the  saniie  spirits  and  water,  and  the  bulb  of 
tke  third  with  water.  I  watdied  the  descent  of  tiie  iaids 
in  die  stem  till  eadh  had  gained  its  meTknnm  of  cold,  and 
n^arked  the  coid  induced  by  the  water  40,  by  the  dilute,  ^iht^ 
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64,  Hiid  by  the  stronj^  spirits  88.  Now  the  difiereiice  between 
,40  and  64»  m  24,  and  between  40  and  88,  is  48.  .  Hence  the 
Ibllawiiig  jpffOjponton  24 ;  48 : :  etr^gth  of  Ibe  dilute  :  atiengtli 
ef  the  itfoiig  npirits*  Tliift  I  have  tried  with.diffiw^t  propor- 
tioHB  of  spirits  and  water,  in  diiTerent  states. of  the  atmosphere, 
and  Hov^d  the  sanie.property  unifgrtuly  obtain*  T^e  Mppntn^pt 
nquifet  to  be  .pexfonned  wUh  |^at  delicacy  and  cave,*  at  the 
spirits  soon  ecqniie  .their  mazimttm,  after  whk^  the  fluid  m 
Liie  stem  begins  to  ascend." — Annals  of  Philosophy,  xvi.  p.  215. 

li,  JStedrkai  &epenmeni^ThB  foUowmg  experiment  is 

described  by  Prot'cssar  Mull.  Place  a  thin  piece  of  tin  foil 
vertically  between  two  horizontal  and  insulated  rods  of  brass, 
each  terminated  by  a  knob^  and  distant  from  each  other  between 
erne  and  two  inches^  then  pass  from  one  to  the  other  a  strong 
charge  of  a  large  etectrfcal  battering.  The  plate  of  tin  will  be 
found  pierced  by  two  holes,  with  their  bins  in  opposite  di- 
rections. That  the  experiment  may  succeed,  the  tin  foil  should 
be'thin^  and  the  charge  strong,  otherwise  only  two  impressions 
win  be  seen  oft  the  plate. 

■ 

18.  In^^rmfeme$U  m  D^eing^ — Cloths  which  are  dyed  in  the 
piece,  frequently  present  at  the  edges  a  line  corresponding  to 

the  middle  of  the  pi(  <  e  of  cloth,  more  lightly  dyed  than  the 
surface.  This  sometimes  produces  a  disagreeable  effect.  From 
,the  Cmmt  de  la  Bottlaye-Maraillac'e  eiperfments,  it  appears  to 
he  oeeasioned  by  the  water  whieh.  femains  in  the  wool  befeie 
•  immersion  in  the  dye  stuff,  froni  tlu  previous  wcttincr  process. 
,This  water  either  excludes  or  diiutes  tiie  dye,  and  renders  it  less 
effectual  within,  the  cloth  than  at  the  sarfiwe.  To  obviate  this 
the  Count  makes  the  cloth  pass-throng  rollers  within  and  at 
tiM  bottom  of  the  dye-vat,  by  which  the  mere  wMer  is  very  com- 
pletely expelled,  and  the  dye  takes  its  place.  In  passing  the 
cloths  backwards  and  forwards  in  thc'dye-vaty  they  are  made 
eaoh  time  to  go  durough  the  loUen. 

^   flcanlat  doths  thus  dyed  are  so  intense-m  colour  as  to  appear 
.less. bright  than  oomme»  scarlet,  but  this  is  obviated  by  adding 
turmeric  or  fustic  to  the  batli. 
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19.  Test  for  Baryta  and  StrotUia. — Baryta  and  strontia  maj 
mdily  be  distugiiiBhed  from  eaislr  other  by  libe  foUoving 
fr^p&n  ;-^Make  a'solntion  of  the  earthy  iHuGbeTerit  mbj  ba, 

either  by  nitric,  muriatic,  or  some  other  acid,  "vvliich  will  form  a 
soluble  salt  with  it ;  add  solutioa  of  sulphate  of  soda  in  ex- 
cess, filter  and  then  test  the  clear  fluid  by  subcarbonate  of 
potaih ;  if  any  precipitate  falls  the  earth  was  strontia^  if  the 
inid  remains  dear  it  was  baryta. 

20.  On  Meteoric  StoneSf  M.  Zaasgrter.-— Among^  the  sub- 
stances which  enter  into  the  composition  of  aerolites,  tliree  may 
be  considered  as  characteristic :  sulphur,  nickel,  and  chrome, 
the  silex,  iron,  magnesia,  and  manganese,  being  common  to 
other  lapideoiis  mixtures.  Of  these  three  substances  the  sul- 
phur is  least  important,  because  of  common  occurrence  in 
pyrites :  the  remarkable  circumstance  attendino^  it  is  its  constant 
um'on  with  nickel.  The  nickel  has  had  moit  importance  at- 
tached to  it,  partly  because  it  occurs  in  greater  quantity  than 
the  chromium,  and  partly  because  found  in  those  mams  of 
iron  called  meteoric. 

The  chrome  has  been  considered  as  of  least  consequence, 
because  of  the  smalluess  of  its  quantity,  and  because  it  has . 
been  said  to  be  wantiog  in  some  aerolites,  as  in  that  from  Stan« 
nein,  in  Moravia.  But  if  it  be  shewn  that  an*  aerolite  contains 
no  nickel,  whilst  the  stone  fiom  Moravia  does  contain  chrome, 
^'ili  It  not  be  proper  to  consider  chromium  as  the  most  important 
character  of  these  peculiar  bodies  ? 

H.  Laugier  has  drawn  this  consequence  Irom  a  comprntive 
examination  of  the  stone  which  fell  recently  at  Jonzac,  and 
that  of  Moravia,  specimens  of  which  were  given  him  by  M.  M. 
Haliy  and  Brongniart 

The  stcme  from  Jonsac  fell  on  the  13th  of  June,  1819»  that 
from  Moravia  on  the        of  May,  1808.  Both  present  tho 
physical  cliaracters  of  aerolites,  differing  only  in  one  of  them. 
Meteoric  stones  are  generally  covered  by  a  comjjact  unitorm 
dull  black  crust  of  a  certain  thickness;  the  crust  of  these 
(WO  stoneiT,  on  the  contrary,  is  light  grey,  shining  and  |^assy» 


ISO  Miseeilmiemu  hdMgoiet. 

Tlie  nod«  of  taftlyiU  WM  hf  succatsm  traatmeflt  wMi 

alcali  and  dcid.  The  stone  from  Jouzac,  thus  examined,  gave 
no  nickel,  and  when  other  essays  were  made  to  discover  this 
ittnl^  they  ail  luied.  Hence  it  is  concluded  that  there  wee 
MM  iaflM  ilOM,  and  horn  Uie  iheility  of  Ibdin^llie  metat 
when  present,  there  can  be  no  doubt  that  Iha  eonclniion  Is" 
weii  touuded.  *  ^ 

ll  ii  composed  of  Onde  of  Iron  •  •  *  36 

Silex  46 

Alumina   6     '  « 

Lime  7.5 

Oxide  of  Manganese  2.8  .  i 
Magnessa  •   1.6  , 

Sulphur . .  r .  . «   U5 

Chrome   I         .  . 

» 

i02.4 

the  excess  resulting  from  oxidation  of  the  metals. 

All  the  metoenc  stones  lAofk  Mr.  Laiigier  etamined,  vera 
Ibnnd  to  eontaiii  cbromimn.  He  6rst  found  it  in  the  stone  from 

Verona,  which  fell  in  1663,  and  it  was  not  lunu:  before  its  exis- 
tence was  ascertained  in  the  stone  from  Moravia,  which  contains 
n  ffo  lound  too  in  the  native  iron  of  Liberia. 

In  testing  for  the  chrome  M.  Laugier  observes,  that  if 
muriatic  acid  be  immediately  added  to  the  alcaline  sohitiun, 
there  remains  no  symptoms  of  the  chrome ;  but  tiiat^  if  before 
adding  the  acid,  the  alcaline  solution  be  boiled  vrith  aooesa  of 
air,  and  long  enough  to  precipitate  all  the  oxides  of  maganese 
tnd  iron,  the  yellow  colour  of  chromate  of  potash  will  remain, 
however  small  its  quantity,  and  nothiiig  is  required  aiterwards 
but  to  saturate  the  alcali  by  nitric  acid,  and  to  add  a  solution 
of  nitrate  of  mercury. 

It  results  from  M.  Laugier^s  experiments,  tha^  among  the 
meteoric  stones  known,  one  contains  no  nickel,  whilst  all  contain 
chrome ;  and  hence  he  concludes  that  of  the  two,  chrome  is  the 
most  important  eharacter.^Afi^moifvs  du  MusSum,  vi..p.  233. 
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'    III.  ff ATVftAL  HiSTOBT. 

i  MsDiciirSy  j«. 

.  I.  Rmmedy  for  Bronchocele, — ^The  Bibliotkequr  I'  tiverselle, 
for  July  1820,  contains  a  paper  by  Dr.  Coindet,  oa  anew 
leinedy  for  the  goiUe,  which,  firom  hi«  ezpenoicd,  wpfrnm  to 
he  very  effaeliMU.  From  the  cix«ml«iiee  that  b«iil  tfponge 
ftmed  the  bseie  of  all  eaeeeeM  temediei  as  yet  need  for  this 
disease,  Dr.  Coindet  considi  red  that  iodine  mi^ht  be  the  parti> 
cular  substance  that  was  useiul;  and^  inconsequence,  applied 
it  m  difierent  forms.  One  preparation  was  a  solution  of  forty- 
sight  giaios  of  hydriodate  of  potassa»  eifsiTalent  to  thirty-six 
gnoM  of  iodine,  in  an  ounce  of  water. 

Someliiiies  iodine  is  dissolved  in  this  solution,  to  increase  the 
force  of  the  remedy  in  very  difficult  cases. 

Anotber  pvepaxalioii,  eelled  ttnotme  of  iodine^  was  made  fay 
diiiolvin^  forty-eight  grams  of  iodine  In  an  otmoe  of  alcohol  of 
•    3J  (S.  G.  842). 

The  quantity  for  an  adult  was  ten  drops  of  one  of  tliese  pre- 
imlioMyinhalf  agliksaof  synipofcepillaireaifedw«ler»  takeft-' 
SKly  in  themomagt  ftitiii; ;  a  seoood  dose  was  gitwn  at  tan 
o'clock ;  and  a  third  in  the  evening,  or  at  bsd-time.  At  the  end 
of  the  first  week,  fifteen  diups  were  given  in  place  of  ten,  three 
times  a  day ;  and»  in  a  few  days  after,  when  the  e£fect  seemed 
aiidMil  on  the  tumoiifSy  it  was  iseieased  to  twen^  drops.  This 
qaeitityhas  ramly  been  isiefeasedy  and  was  generally  safidcat 

to  dissipate  the  larges  goitrest. 

After  about  eight  days'  treatment  the  skin  becomes  less  tense^ 
end  apparently  thieker.  The  tamoni  softens,  as  becomes  evl« 
deat  to  the  timbh ;  the  goitreous  tamours,  if  there  aie  several, 
become  more  distinct  and  separate ;  they  soltsn  and  gradtially 
dissolve.  In  many  cases  the  nucleus,  or  part  which  is  orga-- 
nicaliy  deranged,  becomes  harder,  diminished  in  siae,  and 
isofatted ;  soowtimes  they  beoone  moveable;  a  circamstanoe 
of  great  advantage  in  tho^  casee  where  an  operation  is  ae« 

cessary. 

In  some  cases  the  cellular  structure,  which  pervaded  the  tu- 
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mouf;  remains  swelled,  and  feels  to  the  touch  like  an  emptj 
epfU  Fieque&tly  also  tbe  goitre  disapitaais  only  partbUj, 
Imt  to  an.eztent'ftiifficMit  to  be  nritber  iiiooitmueat  nor  a  de- 
fenmty/  ia  mwy  eases  it  is  dissolved,  destroyed,  and  dissi- 
pated in  from  six  to  ten  veeks^  so  as  to  leave  no  traces  of  its 
previous  existence.  ' 

ThaStbeeifeei  of  tfaeMmedy  nighl  be  obtataed  free  from 
any  other  eflfect,  aH  local  applioatioBS  weie  avoided,  wWek' 
either  by  ( omprr ssioii,  or  from  the  saline  substances  they  con- 
tained, could  produce  any  interfering  result. 

2.  AttHdiU  fir  Fi^etoUe  Psiami.^^.  Drapies  bsa  asesr- 
lainsd,  by  numerous  experiments',  diat  the  Irnit  of  die  fimSea 

cordifolia  is  a  powerful  antidote  -ag-ainst  veoj^table  poisons. 
This  opinion  has  long  been  entertained  by  naturalists,  but  it  has 
aol  before  been  verified  by  exp^meots  made  in  say  part  of 
Saitope.  '  M.  Drapiex  fnisoned  dogs  with'  the  rbas  toxico- 
dendron, hemlock  and  nux  vomica;  all  those  that  were  left 
to  the  effects  of  the  poison  died,  but  tho8e  to  whom  the  fruit 
of  the  fimUsa  cardifioka  was  adiainistated  reedveied '  oom- 
pkrtely,  after  a  short  illness;  To  see  wheliier  diis  antidote 
woald  act 'in  the'sune  way  applied  externally  to  wounds,*  into  ' 
which  vegetable  poisons  had  been  introduced,  he  took  two  ar- 
rows, which  had  been  dipped  in  the  juice  of  mancheuille,  and 
sightly  wonnded  with  diem  two  yoaiigf  cats ;  to  one  of  these  he- 
applied  a  poultice,  composed'  of  the  fhiit  of  tfaejMttw  co^ 
folia,  while  the  other  was  left  without  any  application.  The 
former  sutfered  no  inconvenience  except  from  the  wound,  whrcb 
speedily  healed ;  while  the  other,  in  a'  than  time,,  lell  into  coa- 
vnhwais,  and  died.  -     •    '  - 

It  tfottld  appear'from  these  experiments,  that  the  opinion  en- 
tertained of  the  virtues  of  this  fi  uit,  in  the  countries  where  it 
is  produced,  is  well  founded.  It  would  deserve  in  oonse<]aeBoe 
to  be  introduced  into  our  PkanmtiopaUu  as  an  hnportaiat  nt6f^ ' 
dieineV  .butit  is  necessmry  tolraow,'6iat  it  btfes  its  virtnss'if 
kept  longer  than  two  ^ears  after  it  is  gathered. — Medkal 
JuurnaL        .       '  .  i 


3.  Vegetable  Antidotes  to  Pewnu«-Dr.  Chisholm,  m  a  |Mlper 
md'to  theSodiitj'  «t  GenevB,  sCatM,  Uialtbe  jweof  mi- 
gir-eaiie  is  ^  bett  cncidote  kttown  Ibr  anaoie.   It  baa  betn 

tried  upon  various  animals  in  the  West  Indies  with  conipI(  te 
success^  and  always  succeeds,  its  power  ia  Uie  iftiand  q£ 
Kavia  ia  generally  known. 

Dr.  ChidK^ai  also  meoAioiui  Uie  amgttlar  powera  of  a  plaat, 
wen  known  to  the  Indians,  as  a  remedy  for  the  ophthaliiiia  ;  it 
is  called  akouserounw  aud  warannie  by  them,  and  ey^root  by 
the  white  people.  It  grows  in  la  Guyane^  in  the  neighbour- 
hood of  Demerara,  in  a  fNindy  Boily  and  ia  a  species  of  btgoonia^ 
which  Dr*  C.  baa  since  called  opbthafanica^  An  Indian  preparea 
the  remedy  from  the  root  of  the  plants,  by  first  stripping  off  the 
brown  epidermis,  and  then  separating  a  fibrous  pulpy  part  im- 
mediately  beneath ;  this  lie  preasea  on  cotton  so  aa  to  collect  the 
Jotccy  and  then  by  means  of  a  paper  fnnnel  conveys  a  drop  or 
two  of  it  into  the  eye.  This  is  repeated  once  a  day  for  three 
Of  four  days,  in  which  time  the  cure  is  generally  completed. 
Dr.  Chisholm  had  occasion  in  his  own  practice  to  apply  this 
icmedy  in  three  cases;  and  having  only  the  dry  foot,  he  rasped 
off  the  ontside,  and  then  made  a  strong  mAMioQ  of  the  part 
beneath.  Six  drops  of  this  infusion  were  introduced  into  each 
eye  once  a  day,  and  in  six  days'  treatment  they  were  perfectly 
caredy  though  they  had  sn&red  for  many  weeks  previoiisly. 

4.  On  tkB  Pokon  qfAe  Viper.^M.  Configltacchi  has  been 

engaged  on  experiments  with  this  poison.  It  was  obtamed  by 
pressing  the  vesicles  behind  the  canine  teeth  into  a  watch- 
glass»  and  applied  hy,  means  of  a  needle. 

He  established^  in  the  most  positive  manner,  that  this  poison 
hid  no  effect,  eioept  when  introduced  into  the  blood-vessels ; 
flour-pills  were  dipped  into  the  poisoa,  aud  swallowed  by  birds 
without  producing  any  injury  to  them. 

One  object  was  to  ascertain  the  effect  of  Voltaic  electricity  on 
bbds  poisoned  by  thb  venom.  Some  birds  dead,  but  still 
warm,  were  subjected,  with  others  killed,  cither  by  breaking  the 
iitck,  sutiocatiou,  or  decapitation,  to  the  powers  of  a  pile  of 
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«M  pole  being  oonaected  witb  tbeupbuJ  Mnoir,  tud  'the  odicf 

Willi  a  muscle  of  the  knee.  The  result  was,  that  the  irritability 
of  the  muscles  was  considerably  diminished  in  those  animals 
killed  by  the  poisoiiy  ite  durttdon  not  being  more  than  oae-ioiifib 
of  thet  of  die  otber  eniinalsy  or  even  one-ei3Ltb  of  that  of  the 
deottpiletBd  bii^»  It  wee*  aleo  to  weak^  that  fim  times  the 
quantity  of  pUiics  did  nut  produce  an  equal  effect  in  them. 
.  Another  result  was,  that,  when  poisoned  birds  not  yet  dead, 
vece  ittboitted  to  voltaio  aetioiiy  their  death  was  hastened.  Tho 
laean  of  thiee  experiments  gave  six  minates  as  the  dH&ieace 
between  the  death  of  poisoned  birds  el^trifiedj  and  not  elec« 
trified. 

.  1^  was  also  asgertained  that  birds  poisoned  by  pnissic  aod, 
more  or  less  sttoogy  as  laviel-water,  eofteeatfaled  to  vaxbns 
degfoea,  ga-ve  the  same  results,  except  that  the  daratkm  eiditr 

of  the  pain  or  of  the  in  iUbiiity  oi  the  muscles  was  much  sbortttt 
thaja  with  the  viper  poison, 

5.  Cure  for  the  Hydroph  obia, — ^The  number  of  remedies  for 
this  dreadful  malady^  of  which  accounts  have  lately  been  given, 
is  rather  remarkable.  Dr*  Lyman  Spalding,  one  of  the  most 
eminent  physicians  of  New  York,  announces,  in  a  small  pam- 
phlet, that  for  above  these  50  years  the  Scutellaria  Lateriflora 
has  proved  to  be  an  infallible  means  for  the  prevention  and 
core  of  the  hydrophobia,  after  the  bite  of  mad  animals*  It  is 
better  applied  as  a  dry  powder  than  fresh.  According  to  the 
testimonies  of  several  Ament  in  physicians,  this  plant,  not  yet 
received  as  a  remedy  in  any  European  Materia  Medica,  afforded 
perfect  relief  in  above  a  thousand  cases,  as  well  in  the  human 
species  as  in  the  brute  creation  (dogs,  swme,  and  oxen.)  The 
first  discoverer  of  the  remedy  is  nui  knuwa  ;  Urs.  Dervecr 
father  and  son,)  firstbrought  it  into  general  m^^FM  Mag,  IW. 
p,151. 

6.  Substitute  for  Peruvian  Bark. — M.  Re,  profesSOr  of  Materia 
Medka  at  the  Veterinary  School  atTorm,  has  annoimced  that 
the  Lyccj^ui  Suropaut  of  Umiseas  is  a  otmiplete  succedaneum 
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for  Peruvian  bark.  It  is  called  by  the  peasants  of  Piedmont, 
where  it  is  found  in  great  abundance  in  marshy  places,  the  Herb 
of  China. 

7.  Plantain- Root  a  Fehrijuye, — Switzerland. — Dr.  Perrin  has 
lately  read  to  the  Society  of  Natural  Sciences,  of  which  he.is  a 
member,  obsecrations  made  on  the  febrifiigal  virtues  of  the 
roots  of  the  plantain  (plantago  major,  minor,  et  UiHfoUay  Linn.) 
He  is  of  opinion  that  it  may  be  employ «jd  with  advantage  in 
iutennittents.  The  (^^uestion  may  easily  be  decided,  as  the  plant 
is  common  every  where* 

8.  Medical  Prize  Question. — satisfactory  answer  not  having 
been  given  to  the  question,  Can  the  existence  of  Idiopathic 
fever  be  doubted,''  proposed  last  year  by  the  Soci«t^  de  Medi- 
cine of  Paris,  it  is  re-propoaed,  the  greatest  latitude  being  given 
to  candidates,  in  the  choice  and  developement  of  their  opinions. 

The  prize  will  be  a  gold  medal,  of  300  francs  value ;  but,  as 
a  further  stimulus,  the  society  will,  if  there  be  opportunity 
award  gold  medals,  of  100  francs  value»  to  the  m^moires  wluch 
may  most  nearly  obtain  the  piize,  and  silver  medals  of  emula- 
tion. 

The  concourse  will  close  on  the  30th  September,  1821.  The 
mtooireSy  written  in  Fiench  or  Latin,  to  be  sent,  cOrrisge-fi^, 
before  then,  to  the  Secretaire  G^rale  de  la  Soeiet^  de  Midi*: 

cine,  Rue  St.  Avoie,  No.  39.  ,  .  . 

9.  Prise  QtiestUMU-^The  Academy  of  Sciences  of  Paris,  pro- 
pose the  following:—^'  To  follow  the  developement  of  the 
triton,  Of  aquatic  salamander,  in  its  di£ltbi'ent  degrees  from  the 

egg  to  the  perfect  animal,  and  to  describe  the  change  which  it 
undergoes  interiorly,  principally  in  respect  to  its  osteology  and 
the  distribution  of  its  teisels.*' 

The  Prize,  of  the  vahie  of  3Q0  francs,  will  be  adjudged  in  the 
pulilic  sitting  of  1822.  The  utmotn  term  for  the  transmission 
of  M6moires  is  January  1,  ld22« 
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1 0.  Prize  Question. — The  Society  of  Sciences  at  Copenhagen, 

« 

have  proposed  the  following: — 

^'  Quibus  oaturtt  legibus  regitur  primaria  evohitio  corporum 
aiiimallnin»  et  formam  sive  regularumy  nomalem^  sire  ab- 
normera  adsciscantf 

The  author  of  the  Ixst  answer  to  this  question  will  receive  a 
gold  medal,  of  the  value  of  tifty  ducats.  The  Memoirs  should 
be  addre&sedy  with  the  usual  forms^  before  the  end  of  December 
1820>  to  the  Secretary  of  the  Society,  Professor  Oersted  at 
Copenhagen. 

§  Mineralogy,  Geology,  Meteohology, 

1.  Ckromaie  of  Ircn  in  iSSIelEtxud^It  has  been  recoitlj  as- 
serted timt  the  chromate  of  iron  was  discovered  in  Shetland  hj 
Dr.  Ilibbert.  \Vrthoui  wishing  to  undervalue  Dr.  liibberi's 
labours,  we  must,  in  justice  to  Dr.  Traill,  remark  that  he 
pointed  out  the  existenoe  of  this  mineral  in  Unst,  many  years 
ago.  It  is  true  that  he  calls  it  mag^netic  iron  ore,  but  the  ex- 
istence of  a  chromate  was  then  uukii  Avu;  nor  indeed,  we 
believe,  had  chrome  been  discovered  at  the  time  Dr.  Traill 
wrote  his  account  The  substance,  as  we  understand,  is  so 
abundant  that  the  ground  is  strewed  with  it,  so  that  it  could 
not  be  overlooked. 

.  2.  Boracic  Acid. — Dr.  Plcischl,  of  Prague,  has  given  the 
following  as  the  composition  of  crystalline  hydrated  boracic 
acid:—  ^ 

Dry  acid..  54 

Water  ,  45 

■ 

During  the  experiments  made  to  ascertain  these  proportions. 

Dr.  Pleischl  endeavoured  also  to  ascertain  the  action  of  dry 
boracic  acid  on  dry  tiiloride  of  barium.  The  residts  coincided 
with  those  of  Qay-Lussac  and  Thenard ;  no  decomposition  took 
place  nor  was  any  new  compound  found. 

3.  Fluoric  Acid  in  Mioa, — ^M.  Rose,  of  Berlin,  at  present 
workii^  in  the  laboratory  of  M.  Berzelius^  has  ascertained  that 
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all  the  kinds  oi  mica,  contain  fluoric  acid.    Two  species  from 
Sweden  contaiaed  a  considerable  quantity* 

4.  Tremolitc, — M.  C.  G.  Uet^ius  analyzed  the  tremoiite^ 
and  found  it  to  contain-^ 

SUex  54*26 

Lime  23.16 

Magnesia  7.56 
Carbonate  of  Lime  •»  13.86 

L088   «••••  1*16 

100. 

* 

5.  Volcanoes  of  Tartary, — M.  Abel  Rcmusat,  in  a  k  tier  to 
M.  Louis  Cordier,  relating  to  the  origin  of  the  sal  auaiioaiac, 
obtained  by  the  Calmuos,  and  by  them  distributed  through 
Asia,  quotes  the  following^  passage  from  the  Japanese  edition 
of  ,the  Chinese  Encyclopaedia,  io  the  king's  library,  which  not 
only  describes  the  source  of  this  salt,  but  also  two  active  vol- 
canoes in  the  interior  of  Tartary. 

«  The  salt,  named  (in  Chinese)  naitheka^  and  also  salt  of 
Tartary  and  yolatile  salt,  is  obtained  from  two  volcanic  moun- 
tains  in  Central  Tartary.  One  is  the  volcano  of  Tourlaii*, 
which  has  given  to  this  town. (or  rather  to  a  town  three  leagues 
to  the  east  of  Tourfan,)  the  name  of  Ho-Tcheou,  or  town  of  fire.  « 
The  other  is  the  white  mountain  in  the  country  of  Bisch-Balikhf. 
These  two  mountains  continually  emit  flame  and  smoke;  There 
are  cavities  in  them  in  which  a  greenish  liiiuid  collects,  which, 
when  exposed  to  the  air,  changes  into  a  salt,  which  is  the 
na/chcha ;  the  people  of  the  country  collect  it  for  the  prepa- 
ration of  leather. 

A  column  of  smoke  may  be  continually  set-n  coming  from  the 
Toiirfau,  which,  in  the  night,  is  replaced  by  a  flame  similar  to 
that  of  a  flambeau.  Birds,  and  other  animals,  illuminated  by 
it,  appear  of  a  red  colour.   This  mountain  is  called  the  HxU  of 

*  Lat  4aP,  SO'.,  long.  Sjo.  It.  acconUng  to  P.  OaubO. 

t  A  town  silaafed  oa  ihe  river  lU,  to  the  8.  W.  of  the  lake  of  fialgaaeh 
wUch  the  CliineBe  name  iStteMiea*  The  latttuie  of  the  lake  of  Balga«cb , 
is  4IBf>. ;  long. 70^.  II'.  according  toP.  QauhO. 
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Fire,    Sabots,  or  wooden  shoes,  arc  worn  by  those  who  collect 
the  m<hdui,  for  shoes  of  leather  would  be  soou  buroi. 

The  people  of  the  neighbourhood  also  coUect  the  mother- 
watefSy  trhidi  they  boil  m  yessels^  and  obtain  from  them  the 
sal  ammoniac  iii  lumps  or  loaves,  like  those  of  comiiioii  salt. 
The  whitish  ncuhcha  is  considered  the  best.  The  nature  of  the 
•alt  is  very  penetrating.  It  is  suspended  in  a  stove  to  make  it 
▼ery  dry,  and  ginger  is  added  to  it  to  preserve  it  Exposed 
to  cold,  or  to  moisture,  it  deliquesces  and  is  lost.** 

M.  Rcmusat  adds  in  his  observuUons,  that  it  is  a  curious  lacl,  ' 
and  very  little  known,  that  there  are  two  volcanoes  actually  in 
combustion  in  the  central  regions  of  Asia,  400  ieagiies  from 
the  Caspian,  which  is  the  nearest  sea  to  them.*— ilnnoles  de$ 
Mines,  v.  p.  135. 

6.  Temperature  of  Lakes — From  observations  made  by  M. 
Do  la  B^ohe,  on  the  lakes  of  Tluui  and  Zug,  in  Switzerland,  the 
IbUowmg  temperatares  were  found  to  esist  at  diflerent  depths. 
The  lake  of  Thun  is  about  midway,  between  a  pouit  called 
the  Nase,  and  the  village  of  Leissingen. 

Fahr. 

At  a  depth  of  105  brasses  the  temperatiue   was  ••••  41^5 
 *          60  ,  41*5 

  16   41i9 

At  surface   60^ 

The  bottom  of  the  lake  was  sandy,  and  tlie  water  not  very 
tjiinsparent ;  the  thermometer  and  weight  disappeared  at  the 
dBpthbf  7or8ibet. 

The  obserratioiis  on  the  lake  of  Zn^  were  made  about  a  league 
from  the  town,  and  in  the  direction  of  Mount  Riggi. 


At  a  depth  of  3&  brasses  thp  tempetatore  was  41* 

 26  41* 

 15    42° 

At  surface   e   58*^ 


Hie  water  of  this  lake  was  clear,  and  the  lead  brought  up 
very  small  gravel  from  the  bottom. 
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17.  Organic  Remmm,/--^.  de  la  Buhe,  in  a  letter  to  Professor 
Pietiety  saysy  <*  IwM  amck  surpfMed  to  see  in  thk  cirflectioa 
(beknging  to  Profeiior  M^sner,  of  Berne,)  the  teeth  of  ft  inae^ 

lodon,  and  those  of  other  animals  of  less  size,  enveloped  iu 
the  coal  of  Alpnach  (if  I  do  not  deceive  myself,)  near  the  lake 
of  Zurich.    Mr.  Meissner  infbnned  me  that  the  etntum  of  coi^ 

.  occurred  in  banks  of  randstone  gres.  This  is  a  dvemnstanoe 
which  ought  to  draw  Hie  attentkm  of  the  Swiss  geologists.  The 

«  fact  is  certain.  The  teeth  are  black,  and  appear  strongly  inw 
pregnaied  with  bitumen. 

18.  Falling  of  a  Mountain. — On  the  8th  of  July  last,  at  foar 
o*<^o6Ic  in  the  morning,  a  part  of  the  mountain  Su^^em-Rethtm^ 
herge,  near  Moselle,  in  the  circle  of  Cochereim,  ten  kagvai 

Coblentz,  fell  into  the  river.  A  movement  almost  iiisen- 
sible,  but  neverless  progressive,  has  been  observed  for  many 
years  of  this  enormous  mass.  The  damage  occasioned  by  it  is 
shnost  mcalcalabie ;  more  than  20  vineyards  have  disappeared. 

A  neighbouring  mountam,  called  der  Kessdy  threatens  also  to 
fall.  Enormous  crevices  occur  in  it  near  the  middle,  and  at 
4ie  summit,  and  the  lower  part  descended  three  iect  on  the 
poniingof  the  Sth^  with  the  loosenmg  and  failing  of  manylaigv 
pieces.  It  is  ftared  diat  this  monntun  &llmg  into  the  Moselle 
w31  stop  it  up,  and  cause  sad  distress. 

19.  JEbr%ttai«.— A  strong  shock  of  an  earthquake  was  fdt  at 

Inspruck,  on  the  17th  ol  July.  It  lasted  four  seconds.  It  fs 
curious  that  the  shock  happened  at  the  very  hour  of  the  day  on 
which  the  people  of  the  place  were  assembled  together  in  prayer, 
*  which,  according  to  a  vow  made  in  1670,  was  to  be  made  an- 
nually, in  consequence  of  a  dreadful  shock  which  happened  at 
that  time.  *  .   *  , 

10.  JRed  Suow^The  red  snow  has  appeared  this  year  much 
.  sooner  than  usual,  and,  though  at  two  leagues  firom  the  convent 
of  St  Bernard,  there  was  no  place  wtdiout  snow,  except  some 

steep  rocks  ;  yet  it  was  decidedly  red  at  the  foot  of  inclined 
places,  and  began  to  reunite  in  the  channels  iormed  by  the 
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waters.  Ita{ipears  eviflcnt  that  it  camiui  be  attributed  to  any 
vegetable  powder*— TVf^oK  de$  ObtervaHmt  Ma^^  1830.*— 
Bib,  Ummendk. 

11.  Regions  of  penietuaL  ^iiow. — The  foUowiiig  Tabk  is  from 
the  terminatioB  of  a  Memoim,  by  M.  Alex,  de  Humboldt^  on  the 
Ximtt  of  iwimrtnal  snow  in  the  Hitw^^Tfi  Mfflintn^pft  aiid  tiia 

6ee  itWMi&i  <fe  Ckm,^  XIV.  p*  5. 

Par&  fff  the  uforldf  where  the  Mountatm  ri$e  odove  the  Linul 

perpehuU  Show: 

Equator.  — Andes  of  Quito.  (Africa?) 
10°  of  lat.— Sierra  de  Merida,  Sierra  de  Santa  Marta,  (Mont 
AlKomri?) 

dO^  of  lat-— PMi     Mexico,  Mcwna  Roa  of  tlie  Sandwich 

Isles,  High  Peru  (New  Holland  ?) 
30°ofiaU — Himdldya,  Atlas  near  Morocco,  Etna?  Sierra 
Nevada  de  Qreiuukt  Cote  de  Garamaniay  Chili» 
(Niew  Holland?) 

Heights  ^ perpetual  Snom  measured, 

Andea  of  Qnito  (lat  l^—l®  aC)  2,460  u>ifles;  Volcano  of 
Pureed  near  Popayan  (lat.  2°  18')  2,420  t. ;  Tolima  (lat.  4®  46*) 
2,380  t.(?)  Nevados  of  Mexico  (lat.  18°  59'— 19°  12')  2,350  t. 
No  perpetual  snows  on  the  peak  of  Teneriffe  (lat  28^  17') 
1,908  t;  Him^ya,  (lat  ZfJI^  40'_31^  4')  southera  side, 
1,950 1 ;  northern  side  2,606  t  (?)  Sierra  Nevada  of  Grenada, 
the  buuimit  not  the  inferior  limit  (lat.  37®  10')  1,780  t. ;  Etna 
(lat.  37<»  30')  but  only  spoto  of  snow  1,600  t;  the  summit, 
which  also  perhaps  does  not  enter  the  curye  of  peipetual  snow, 
1,719 1;  Caucastts  (lat  42<>.-4d'')  1,650  t;  Pyrenees  (lat 
42°,5— 43°)  1,400  t;  Swiss  Alpes  (lat.  45|°-46i°)  1,370  t.; 
Carpatliiaii  M.iimtuins  (4.9°  10')  1,330 1;  Norway  (lat.  61°— 62^) 
850  t.;  (lat  67°)  600  t;  (Iat70°)5d0  t;  (lat  71^%  but  under 
the  influence  of  summer  fogs,  366 1 

The  heights  of  the  places  printed  in  ItaHca  have  been  mea- 
sured* 
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1.  Modern  Oredk  Idierahire-^M.  Koomas,  ftrtt  piofosMr  in 
the  great  college  at  Smyrna,  and  distingiiidied  by  his  learning 

uinoTig- the  Greeks,  has  just  published  at  Vienna  the  two  last 
volumes  of  his  Course  of  Philosophic*  The  whole  work  is  a 
methodical  abstract  of  all  the  best  compositions  of  Ihe  Geimaa 
philosophers.   Its  object  is  to  instruct  the  Greeks  in  modern 

philosophy,  and  its  circulatioQ  is  likely  to  be  very  cousin- 
derable. 

The  printing-office  established  at  Chios  has  commenced  its 
operatioiis^  and  is  now  in  full  actiTity.  Its  first  prodoction  is 
an  excellent  discourse  of  M.  the  Professor  Bambas,  read  the 
year  bL  fori  l^st,  at  the  opening-  of  the  course  of  the  great 
coliege  ot  Chios.  This  work  is  so  elegant  in  its  typograpiiy, 
that  it  might  seem  to  come  from  the  presses  of  Jiondon  or 
Paris,  This  office  will  gradually  spread  through  Greece  a 
Dumber  of  valucible  works  that  may  contribute  to  the  regene- 
ration of  this  once  classical  land. 

A  college  on  a  large  scale  is  about  to  be  founded  at  Zagori, 
in  the  province  of  Epirus.  •  The  voluntary  donations  for  diia 
establishment  amount  already  to  60,000  francs.  M.  Neophytos 
Doucas,  a  learned  Greek  ecclesiastic  himself  gave  the  sum  of 
10,000  francs. 

2.  Pkikl/9g$i^yL.  Ffederich  Adefauig,  couascillor  ol  state  to 
tiie  Emperor  of  Russia,  has  lately  published^  in  153  pages, 

A  View  of  all  known  Languages  and  their  Dialects,  In  this 
View,  we  find  in  all,  987  Asiatic,  587  Euroiieaa,  276  African, 
and  1,264  American  languages  and  dialects  enumerated  and 
classed:  a  total  of  3^064.  Tliis  remaiicable  publication  is 
only  the  mtroductioii  to  a  BibUoikeea  OhUka,  on  which  this 
indefatigable  philosopher  has  been  long  employed. 

3#  Ancient  Latin  MaiLoscnpts. — Baron  Niebuhr,  Prussian 
ambassador  to  the  Holy  See,  has  again  discovered  and  pub> 
liihed  seyeral  ancient  MBS*  hitherto  unknown*  They  are  chiefly 
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fragineiils  of  Cicero's  orations,  pro  M.  Fonteio  et  pro  C.  Ral»ii  io; 
a  fragment  of  the  91  at  book  of  Livy ;  two  works  of  Seneca,  &c. 
Baxcm  Niabuhr  has  dedicated  this  edition  to  the  Pope^  by^whose 
fiivovr  he  was  enabled  to  discorer  these  lilierary  timuKues  in  the 

library  of  the  Vatican. 

4.  ExeavaHtmB  at  P<mpeia,^A  public  edifice  has  recently 

been  discovered  near  the  forum  of  Pompeia,  which  is  supposed 
to  be  the  Chalcidicum,  and  an  inscription  importing  that  the 
edifice  was  built  at  the  expense  of  the  Priestess  Eumachia. 
A  few  days  after  the  above  discorery,  a  statue  of  the  same 
priestess  was  found  in  perfect  preservation.  T^iis  statue  is 
said  to  very  far  surpass  in  grace,  elegance,  and  grandeur,  all 
the  works  of  art  that  had  previously  been  dug  from  the  ruins  of 
this  town. 

« 

5.  P^ptUaHtmj  jw.,  of  Pam^Fmm  a  woik  lately  published 

in  Paris,  it  appears,  that  that  city  contains  714,000  inhabitants, 
of  wliich  25,000  are  not  domiciled.  1  he  consumpuon  of  bread 
annually  is  113,880,000  kilogrammes(^l»aa6,7I91bs.);  of  03Lea» 
70,000 ;  of  heilm,  9,000 ;  calves,  78,000 ;  sheep,  34^000 ; 
•whie,  73,000;  eggs,  74,000,000 ;  pigeons,  900,000;  fowls, 
1,200,000 ;  wine,  870,000  hectolitres  (22,968,000  gall.) 

6*  Population  of  Sweden. — According  to  the  last  census, 
taken  in  1819,  the  population  of  the  kingdom  of  Sweden 
amonted  to  %t5iZ^l%  Uabltaats.  Hie  amonot  of  the  re- 
gisters of  what  is  called  the  civil  state  of  Stodcholm,  for  the 

year  1819,  has  produced  a  result  unfavourable  for  the  popu- 
lation. The  births  were  2,329,  and  the  deaths  3,238  ;  a  dimi- 
mitioa  has  therafore  taken  place  of  900  individuals.  Almost 
Stte-half  of  thecfaildreB  are  bonioiit  of  marriage;  out  of  three 

children  one  has  invariably  died.  The  marriages  have  been 
504,  and  the  divorces  24. 

'  7.  PopulcUum  of  Glatgwf^JUk  aotual  surrey,  to  determine 
the  population  of  Glasgow,  was  completed  in  Febraary,  lOM 
The  followiog  is  an  abstract  of  the  information  deriifisd  ftbrnU: 


Population  of  th«  ten  parishes  wiihm  <iie  Eoyalty  7$Ji^ 

Harouy  Paruh, 

Anderson  district   ,  7,113 

St.  Vincent  St  and  Bljrthawood  estate  diatrict  7,941 

Port  Dundas  district   7,5d8 

Calton  and  Mile-end  district  15,616 

Bridge-town  district    13^93  51,861 

Qorbal^s  panab,  including  Hutchcson-town, 

Lauries-town  and  IVades-town  21 ,768 

148,798 


Aa  several  tkousand  pereona  had  left  the  population  district 
for  want  of  work  during  the  few  months  whieli  preceded  the 

enumeration,  and  as  some  of  these  persons  may  be  expected 
to  return,  the  population  may  be  ikiriy  stated  at  150,000 
persons* 

8.  StaHstics  (if  America, — Th^  superficies  of  the  territofj  of 
the  United  States,  irom  the  Atlantic  to  the  great  ocean,  it 
estimated  at  2,357,000  square  miles,  and  the  population  at 
11,000,000.  The  proportion  of  whites  to  blacks  iias  increased 
as  follows,  since  the  year  1790.  In  that  year  there  were  27 
blacks  to  100  whites ;  in  1800,  the  proportion  was  20  to  100; 
and  in  1816,  only  19  to  100.  The  number  of  emigrants  that 
uiiived  in  tlie  different  states  in  1794  v, as  about  10,000;  in 
1817,  22,240,  of  whom  11,977  were  British  or  Irish.  From 
the  British  posseitioiii  in  America,  dieva  airimsd,  in  the  same 
year  2,901  indlriduals. 

9.  CSarmiRe.— M.  Von  Orotdma  says,  that  caimiiie  may  be 
freed  from  its  yellow  shade,  by  treatment  first  willi  ammonia, 

and  tlien  with  acetic  acid  and  alcohol. 

»  « 

10.  Death  of  an  Mephant — An  elephant  had  been  brought  to 

Geneva  for  exhibition  some  nionths  ago,  and  was  found  to  be 
remarkably  obedient  and  docile*  In  removing  this  animal 
from  place  to  place,  it  was  not  confined  in  a  caravai^  bat 
passed  openly  by  the  streets  and  toads,  attended  by  three  con- 
ductors, and  no  accideni  liad  as  yet  happened  in  this  way  ; 
but,  on  removing  it  from  Geneva,  the  animal  became  uugo- 
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vernal)lc,  ])ur suing  its  guardians,  and  endeavouring  to  do 
mischief*  It  returned  towards  Geneva  again,  and,  by  various 
means,  was  got  into  a  place  of  security;  and  then  its  pro- 
prietor, intimidated  by  a  former  accident,  resolved  to  have  it 
put  to  death.  The  first  intentions  were  to  poison  it,  and,  for 
th'i  purpose,  three  ounces  of  prussic  acid  were  mixed  with 
ten  ounces  of  spirits,  and  given  to  it.  The  animal  took  the 
bottle,  and  drank  the  liquor;  but,  after  the  lapse  of  some 
time,  did  not  seem  at  all  iiflfected  by  it.  Three  balls  were  then 
prepared,  each  containing  one  ounce  of  arsenic,  mixed  willi 
sugar  and  honey,  and  were  eaten  by  the  elephant.  This 
poisoning  commenced  at  five  o'clock  in  the  morning,  and,  at 
the  end  of  an  hour,  not  &e  slightest  effect  was  produced  on 
the  animal*  Finding  these  means  ineffectual,  orders  were 
given,  and  the  animal  shot  with  a  four-pound  ball  in  tlie  head. 

After  a  while,  the  animal  was  dissected  for  the  museum, 
but  tiie  muscular  parts  were  ^ven  to  the  people,  who  took  it 
home  as  food.  Between  ihrec  itud  four  hiiiidred  persons  ate 
of  it  without  any  fear  from  the  poison,  and  witliout  any  ill 
eSkuM  except  from  indigestion. 

This  elephant  was  from  Bengal,  was  about  nine  feet  high, 
and  ten  years  of  age. 

W*  On  the  Columns  qf  tlie  Athenian  Temples,  bi/  Thomas  Aliasott, 

Esq. 

To  the  Editor  4^  the  Jouanal    Sciehcb  and  the  Arts. 

The  following  passage  is  extracted  from  t  he  IVaveh  recently 
published  by  the  Rev.  Thomas  Hughes  :  Amongst  the  many 
observations  made  by  >Mr.  Cockerell,  upon  the  arohitectore  of 

the  Parthenon  /  remember  one,  which  seemed  very  delicate  and 
curious ;  it  related  to  the  entasis,  or  swelling  of  its  beautiful 
and  finely-proportioned  columns.  With  a  great  deal  of  diffi- 
culty he  measured  them,  and  found  by  a  straight  line  stretched 
from  the  capita!  to  the  base,  that  this  swell,  at  about  one-third 
of  the  heiji,ut,  equalled  one  incli ;  that  in  the  Temple  of  Ju- 
piter at  .^ginu,  lialf  Tin  inch,  which  was  in  proportion  to  the 
other ;  so  that  be  had  no  doubt  but  that  there  was  a  general  rule 
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on  this  point  witli  the  ancient  architects :  this  protuberance 
is  so  delicate,  that  it  mast  be  ascertained  by  measurement;  the 
eye  alone  cannot  perceire  it:  the  hct  had  escaped  Stuart,  and 
our  other  most  accurate  observers/' 

From  this  rclatiou  it  might  be  too  readily  conchided  that 
Mr.  Cockerell  made  the  discovery  therein  mentioned,  whereas 
the  fact  is  otherwise.  It  was  myself  who  first  noticed  this  pecu- 
liarity,  during  an  extensive  tour  through  the  Morea,  witii  the 
Messrs.  Spencer  Stanhopes,  in  the  year  1814,  when,  having 
Formed  my  opinion,  by  a  careful  examination  of  the  magniti- 
ceat  remains  of  the  ancient  structures  at  Athens  *,  I  commu- 
nicated the  results  to  Messrs.  Cockerell^  F^uvel,  Baron  HaUer. 
Lusieri,  and  Tupper ;  the  two  former  gentlemen,  however,  con« 
stantly  opposed  my  ideas  upon  the  subject.  It  was,  indeed, 
my  actual  intention  to  have  ascertained  the  nature  and  extent 
of  the  €nta$U  of  the  columns  of  all  the  temples  and  other  an- 
cient buildings  at  Athens ;  yarions  unforeseen  circumstances, 
however,  deferred  its  execution,  which  was  finally  rendered 
impracticable  by  a  severe  illness,  that  obliged  me  to  take  a  very 
precipitate  departure  from  the  Athenian  territory,  after  a  resi- 
dence of  about  five  months.  It  was  thus  arranged,  that  Baron 
Haller  and  BIr.  Cockerell  should  themselves  measure,  and  make 
the  necessary  experiments  upon  the  columns  of  the  Parthenon, 
the  Temple  of  Theseus,  Sfc,  and  transmit  the  results  to  Mr, 
Stanhope  and  myself. 

We  both  felt  so  desirous  respecting  this  inquiry  that,  on  our 
arrival  at  Naples,  we  wrote  to  Mr.  Cockerell,'  reminding  him 
of  the  obligation  he  had  taken  upon  himself;  it  was,  however, 
more  than  a  year  afterwards  that  I  received,  through  Mr.  R. 
Smizke,  an  admeasurement  of  the  columns  of  the  Parthenon, 
confinmng  my  opinions  m  every  particular.  I  shall  also  here 
beg  to  observe,  that  my  remarks  respecting  the  eniasis  of  the 
Greek  columns  was  noticed  in  a  report  read  by  Mons.  Barbie 
dtt  Boccage  to  the  Institute,  several  months  prior  to  my  receiv- 
ing Mr.  Cockerell's  communication. 
I  shall  now  take  the  liberty  to  inquire  of  the  Rct.  Thomas 

*  See  note  to  preface  of  my  woik  oo  the  Antiquities  of  Pola. 
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Hughes,  why  he  relates  this  circumstance  from  memory^  rather 
than  fircim  the  mthority  6f  his  jotinia]?  1  may,  perhaps^  yeH' 
tare  to  assign  the  genume  teasoo.  The  transactions  alluded 
to,  occurred  in  1814,  twelve  months  after  this  gentleman  liad 
left  Atliens ;  and  therefore  it  was  not  possible  for  his  journal  to 
contain  one  tittle  of  the  matter.  Why  also  has  the  Reverend 
Qendeman  stated,  that  this  protuberance  is  so  delicate,  that 
it  must  be  ascertained  by  measnrement,  the  eye  alone  cannot 
perceive  it?**  The  reason  is  obvious,  Mr.  Cockerell  well  knew 
that  1  had  no  other  means  of  satisfying  myself  respecting  tlie 
^ftm,  than  from  the  most  attentive  ocular  observation. «  This 
opinion,  therefore,  is  hasarded,  in  order  to  support  his  pr^n- 
sions  to  the  discovery,  in  opposition  to  mine,  as  I  had  not  the 
opportunity  to  pursue  the  satisfactory  means  which  he  was  en- 
abled subsequently  to  apply. 

hk  requesting  your  insertion  of  the  foregoing  statement,  I  am 
not  so  anxious  to  claim  the  merits*  of  a  discovery,  although 
unnoticed  by  somtmy  distinguished  travellers,  as  to  direct  the 
attention  of  professional  men  and  others,  to  so  important  a 
feature,  upon  which  principally  depends  the  effect  and  beauty 
of  Grecias  architecture. 

I  am,  your  obedient  humble  servant, 

Thomas  Allason. 
South  MoUm-stnett  August  21, 1820. 

12.  Geological  Maps  and  Works, — ^The  Geological  Map  of 
England,  published  by  Mr.  £hnith|  and  the  more  recent  and 
accurate  one  of  Mr.  Qreenough,  have  proved  of  great-  use  and 
value  to  the  geological  traveller;  a  set  of  small,  but  accurate, 
county  maps,  coloured  upon  the  same  plan,  vvould  [trove,  per- 
haps^ a  mom  valuable  aoquisitioa,  and  we  trust  tiiai  such  a  de- . 
sideratum  wiU  soon  be  carried  into  effect. 

We  are  gtad  to  understand  that  a  geological  map  of  Scot- 
land will  shortly  be  published  by  Dr.  Mac  Culloch,  whose  accu- 
rate and  extensive  geological  investigations  in  that  part  of  the 
l^mgjbWy  peoaliarly  fit  him  for  the  task. 

We  are  also  infbrmed  that  Dr.  MGieCttUocfa  htm  neaily  oom- 
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pleted  an  elementary  work  on  geology,  and  that  be  is  engaged 
in  a  description  of  Shetland,  upon  the  same  plan  as  that  of  the 
Western  Isles  of  Scotland,  which  he  published  last  year. 

13.  MiMTologij  of  Scotland. — Ptehnite  Has  hitherto  only 
been  found  in  Scotland  in  trap;  it  is  thus  auuadant  near  Glas- 
gow and  Dumbarton ;  it  also  occurs  at  Edinburgh,  in  Fife,  and 
in  the  isles  of  Mull,  Rasay,  Arran,  and  Sky* 

This  mineral  has  latdy  been  found  in  the  north  of  Scotland, 
in  gneiss  ;  it  occurs  in  the  same  botryoidal  form  as  in  the  Kil* 
patrick  hills.  It  has  also  been  iound  in  the  same  rock,  imper^ 
fectly  crystallized,  in  the  island  of  Guernsey. 

Hollow  spar  has  been  lately  discovered,  for  the  first  time,  in 
Sootfamd  f  it  ocerars  in  clayslatc,  in  the  vicinity  of  Balalmlisb. 

Cyanite,  which  has  hitherto  only  been  found  in  Shetland,  and 
atBoharm,  in  Banffshire,  exists  also  in  Cairnlia,  one  of  the 
summits  of  Ben-y-Gloe,  and  in  Glen-Tilt;  it  is  embedded  in 
'  quartz. 

Staurolite  has  lately  been,  for  the  first  time,  found  in  the  north 
of  Scotland,  in  mica-slate ;  the  crystals  are  perfect,  and  occur 
l)oth  simple  and  crossed ;  they  are  of  a  large  size,  but  difier  in 
composition  from  those  of  Brittany  and  Switxerland ;  their  coUmt 
is  dark  lead-gray ;  and  their  fracture  not  nnlike  diat  of  day* 
stone. 


14.  St.  George  s  Medical  and  ChenUcd  SchooL^^^eCcmBB 
wdi  commence  on  Tuesday,  October  the  5th. 

1, — On  the  Laws  of  the  Animal  Economy,  and  the  Practice  of 
Physic,  widi  Pathological  Demonstrations;  atnme  in  the  mom« 
mg,  by  George  Pearson,  M.D.  F.R.S.,  senior  physicTan  to  St 
George's  Hospital,  ^0. 4^0. 

2.  — On  Chemis^,  in  which  Medical  Jurisprudence  will  be 
introduced,  by  W.  T.  Brande,  Sec.  R.  S.,  Professor  of  Chemistry 
at  the  Royal  Institution,  S^c. 

3. — On  Therapeutics,  with  Materia  Medica  ;  at  eight  m  the 
morning',  by  George  Pearson,  M.D.  F.R.S.,  ^rc. 

4,  — Surgical  Lectures,  gratuitously,  to  the  PupUs  of  bt, 
George's  Hospital,  will  be  given  by  Sir  Everard  Home,  Bart. 

Proposals  and  Particulars  may  be  had  at  No.  9,  George-Street, 
Hanover-Square,  and  at  St.  George's  Hospital. 
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TBAviACTioirs  or  Public  Societibs. 

Transactions  of  the  Literary  Society  of  Bombay,  with  ea- 
gravings,  \  ol.  11.  4to.  3/.  3s. 

Mpflicnl  Transactions,  |uil)Ushedby  tlie  College  of  Physirinns  , 
in  Loudon,  with  coloured  plates.  Vol.  VIII.  8vo.    12 s.  boards. 

Transactions  of  the  Horticultural  Society  of  London,  Vol.  IV. 
Part  I.   XL  Idf. 

AoaiCULTUEE. 

A  New  System  of  Agriculturey  without  Lime  or  Dmg,  or 
Sramer  FaLkm*.  By  Major-gcoeral  Beatson.  •  8vo.  9«« 

Abchitectueb  and  tub  Pivb  Abts. 

The  Heraldic  Origin  of  Gothic  Architecture ;  by  R.  Lascelics, 
Esq.  of  the  Middle  Temple,  royal  8vo.  7*. 

Chronological  and  Historical  lUustrntions  of  the  Ancient  Ar- 
chitecture of  Great  Britain.    By  Mr.  Britton.    No.  6. 

The  Architectural  Antiquities  ot  Normandy.   By  J.  S.  Cot- 
nan.   Part  II.  royal  folio.  31.  dg. 

Views  of  the  Remains  of  Anoient  Baiiding^  in  Rome  and  its 
Vicinity.  With  coloured  plates.   72, 7i. 

Picturesque  Views  of  the  Architectural  Antiquities  of  North- 
umberland, from  original  pictures,  painted  expressly  for  the 
work;  by  Wm.  Dixon  and  Thos.  M.  Richardson.  Parti. 
Elephant  4to.  12s.  Atlas  4to.  18«. 

Remains  of  a  Roman  Villa  at  Bignor  in  Sussex.   By  the  late 
Samuel  Lysons,  Esq.   Atlas  folio.  34  plates.    121  l2s. 

Roman  Costumes,  drawn  from  Nature,  by  Pinelli,  and  on 
Stone.  By  C.  Hullmandell.  No.  I.  folio,  6s,  Coloured 
plates.  12s. 

Twenty-four  Views  of  ItaW,  drawn  from  isatore,  on  Stone. 
By  G.  Hullmandell,  folio.    1/.  10s. 

Views,  lilustratmg  the  Route  of  the  Siniplon.  Drawn  from 
IS  ature,  by  Major  Cockbum,  and  on  Stone,  by  C.  HuUmaadell. 
Part  I.  folio,  Ba. 

The  same  Route  of  Mont  Cenis.    B^  the  same  Artiste. 
Parti.  8s. 
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Picturesque  Illustrations  of  Bueaofi  Ayres  and  Monte  Video. 
Part  11.    4to.  12«. 

Sketches y  representing  the  Native  Tribes,  Animals,  and 
Scenery,  of  Southern  Africa,  from  drawings  made  by  the  late 
Mr.  S.  Danicll,  and  engraved  by  W.  DanieU.  Royai  4to.  3i.  ds» 
Plates  on  India  paper.   4(.  4^* 

Box  AMY.  ' 

Hortus  Suburbanus  Londmensis  :  or,  a  Catalogue  of  Plants 
cultivated  in  the  Neighbourhood  of  London.  By  R.  Sweet, 
F.L.S.   8vo.  18*. 

Natural  History  and  Natural  Philosophy. 

The  Natural  History  of  British  Quadrupeds,  with  Fi^pues. 
By  E.  Donoyan,  F.L.S.A.  9<. 

The  Natural  History  of  Ants ;  by  P«  Httber.  Tmsltted 
ffom  the  Fresch;  vith  Notes.    By  J.  R*  Johnson,  H«D« 

•  A  Compendium  of  the  OmiAology  of  Great  Britaia ;  with  ^ 
Reference  to  the  Anatomy  and  Physiology  of  Birds.  By  John 
Atkinson.  8s. 

A  Select  Cabmel  uf  Natural  History-.  By  the  late  George 
Shaw. 

Gso«&AmY* 

A  New  and  Improved  Map  of  India,  from  the  latest  Docu- 
ments.   By  Jolm  Walker.    On  one  large  sheet,  16s.  mountedf 

Mathematics. 

An  Essay  on  Involution  and  Evolution ;  containing  a  New 
Method  of  ascertaining  the  Numerical  Value  of  any  Junction  of 
an  Unknown  Quantity.   By  P.  Nicholson.    8vo.  6«. 

MaOICIVE,  Av ATOMY,  AVD  SuBa£&T. 

A  Treatise  on  the  Inflammation  of  the  Mucons  Membrane  of 
the  Lungs.    By  Charles  Hastings^    8vo.    10s.  6c?. 

An  Address  to  Persons  a£9icted  with  I>ea£aess.  ByW. 
Vr^t.  4s. 

A  Synopsis  of  the  various  Kinds  of  diffictttt  Parturition,  with 
Practical  Remarks  on^e  Management  of  Iiaboiirs.  By  S.  Mecr 
riman.    lis,  boards. 

Vol..  X,  P 


f  10  Meet  Liit  rf  f^ew  PiOikaiidfti. 


'  OuM  of  k  SenHM  Morbic  AfieMniy  ducfly  ocoming  a^^r 
Deiiyert,  Mitcamage,  ftc.»  from  Tarkrai  Ganses  of  Imtalkm 
and  ExhaiUktiDa,>aiia  of  a  sioular  AfStctmk,  unooniMolied  with 
the  Pyaiperal  State.    By  Marshall  Hall»  M.1X  F.RjB.& 

MediealJarispnideiice ;  a  Diaserlatioii  on  UhatlcMle,  in  its 
rdationi  to  Physiology  and  Jurisprudence.  By  WiUiam  Hut- 
chinsotiy  M.D.  F.L.S.  8to«  Ss,  ^ 

A  Treatise  on  the  Mineral  Water  of  Askern,  neaj  Doncasier, 
Tofkshire.   ByT.  L.Gay  Brewerton,  Surgeon,  8vo.  5s.  6c?, 

A  Toxirnlofrical  Chart,  in  which  are  exhibited  at  one  yiew, 
the  Symptoms,  Troatnu  at,  and  Modes  of  detecting  the  various 
Poisons.  By  a  Meuibir  of  the  Eoyial  College  oC  Surgeons  hi 
London.    2s.  6d, 

Casps,  illustrative  of  the  Efficacy  of  the  Hydro-cyanic  or 
Pnissu:  Acid,  on  Affections  of  the  Stomach,  &e.  By  John 
Eliioison,  M.D.    8vo.    r^s,  6d. 

.  An  hn^uiry,  illustrraini^^  the  Nature  of  Tuberculated  Ac- 
cretions of  Serous  Meiiihianes,  and  on  the  Origin  of  Tjihercles 
and  Tumours  in  different  Textures  of  the  Body.  By  John 
Baron,  M.D.    8vo.  plates,  14s. 
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Cyclopaedia :  or,  a  Dictionary  of  Arts  and  Scienceii.  Edited 
by  Abr^m  Rees,  D.D.  F.R.S.,  &c.  4to.  Vol.  XXXIX. 
PaitlU.  and  final,  1^  U. 

Supplement  to  the  Encyclopaedia  Britannica.  Vol.  IV,  Part 
II.  4to.  Ills. 

The  Naval  and  Military  Exploits  which  kave  disUuguished 
the  Rei^n  of  George  the  Ihird,  methodically  arranged  and 
accurately  described.    By  Jehoshaphat  Aspin,     1  vol.,  -with 
uumeroui^  coloured  plates,  14s.  boards,  I5s.  neatly  bound. 

Politic  AX.  Ecokomy. 

An  Analy!^is  of  the  true  Principles  of  Security  against  Forgery, 
by  Sir  William  Congreve,  Bart.    8vo.  H.  Is. 

Rules  for  repairing  Roads;  drawn  up  froxa the  Evidence  qf 
Mr.  I'elford  and  Mr.  M^Adam,  8vo.  25. 

An  Essay  on  the  Construction  of  Wheel  Carriages,  as  they 
affect  both  the  Loads  and  the  Horses ;  with  Suggestions  relative 
to  the  Principles  on  which  the  Tolls  ough|  to  be  imposed  ;  and 
some  Remarks  on  the  Fonaatton  of  Roads*  By  J«  S*^F^» 
•to,  6i. 


J^kkct  Lisl     New  Fubiii^aUwui^ 


The  Improv  ement  of  Eay;ii.sU  Roads  urged,  dmuig  tlm  ex  > 
istiug  Deartli  of  Employment  for  the  Poor.  25. 

An  Acconiit  of  the  Improvements  on  the  Estates  of  the 
Marquess  of  btafibrd^  with  iiemarks,  By  Junes  Loch.  ^vo» 
12s.  boards. 

An  Inquiry  into  the  Causes  of  the  present  Bvtrm  of  the 
People^   By  Charles  Hull,  M.D.  fit. 

Letter  to  the  Earl  of  Liverpool,  on  the  Distress  of  thtf  Mef* 
cantile  Shif^ping,  Agricultural  and  Manufacturii^  Interests^ 
with  the  several  Remedies  proposed.  By  Jose^  PinaeAt; 

A  Letter  to  the  Earl  of  liverpool,  oa  the  present  distresaad 
State  of  Agriculturey  Ac.   8yo.  3a«  6<i. 

Detail  of  a  Combinatioii  to  raise  the  Price  of  Bread.  ^  the 
Author  of  a  Pamphlet,  entitled,  Relief  of  the  Poor.  3*. 

A  Letter  to  the  Right  Hon.  F.  Robinson,  M.P.,  on  the  Ne- 
cessity of  farther  Protection  to  the  Agricultniist.    Is.  6<i. 

Thu  Grounds  and  Danger  of  Restrirtions  on  the  Cora  Trade 
considered ;  together  with  a  Letter  on  Kent.  4s. 

Remarks  on  tlie  Merchants*  Petitions  and  Publications  rfr 
specting  Restrictions  on  Foreign  Commerce^  &c.  Is. 

Suhstance  of  tfie  Speech  of  the  Earl  of  Liverpool,  May  20, 
I82O9  on  the  Motion  of  the  Marquis  of  Lansdown  ibr  a  Com- 
mitfee  en  th»  Extensioo  of  onr  fo^ign  CSonnker^e* 

A  few  plain  Facta  relative  to  the  Situation  of  the*  Country  at 
the  Commencement  of  the  Te«  1830,  in  Regard  to  its  Fmanees, 
Morals^  and  Religion..  It.  6if. 

A  Letter  to  Earl  Bathurst,.  on  the  Condition  of  Neiv  South 
Wales  and  Van  Dienian*a  Land.  By  Henry  Grey  Banbet. 
'II.P.-  69. 

Brief  Observations  on  the  Necessity  of  a  Renewal  of  the 
Property  Tax,  under  certain.  Modilications.  By  T.  S.  Hu- 
hersty,  Esq.  of  Lincoln's  Inn.  2«, 

I 

r 

Topography,  (British). 

A  Topograpliical  and  Historical  Accoufit  of  Boston,  and  the 
Bundred  of  Skirbeck,  in  the  county  of  Lincoln.  ByPish^ 
Tliomson.   With  26  engravings,  8v».  XL  Ic. 

The  History  and  Antiquities  of  Kensington,  interspersed  with 
Biographical  Anecdotes,  &c,  &c.   By  Thomas  Faulkner,  8vo. 

A  Survey  of  Staffordshire,  containing  the  Antiquities  of  that 
county,  with  Poitraits.   By  Rev.  T,  Harwood,  B»D.  &c.  8vo. 
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Hiatoiical  and  descripcife  Sketches  ef  the  Town  and  Lake  of 
Hotnoettle,  in  the  ooonty  of  lineoln^  ind  of  plaees  adjacent. 
By  George  Weir»  Flatea,  royal  8vo.  ;  itiyal  4t<>.  81b*  ; 
a^phant  4U>.  i4$. 

.  TOFOGEAPBY  (Fo&BIGIT.) 

The  Emigrant's  Guide  to  Upper  Canada.  By  Captain  Charles 
Stuart.    12 mo.  7s. 

Farts  and  Observations  respecting  Canada,  and  the  Uuited 
States  oi  America.    By  C,  F,  Grece,  Esq.  8vo,  6s. 

A  Geographical  View  of  Upper  Canada,  with  Remarks  on  the 
Situation  of  the  Inhabitants,  &c.,  and  a  complete  Description  of 
the  Niagara  Falls,  &c.    By  M.  Smith.  36.  tic?. 

Sketches  of  Lower  Canada,  Historical  and  Descriptive;  with 
an  Account  of  the  Soil  and  Aspect,  the  MoraUi  Habits,  and 
Religious  Institutions  of  that  Country.  By  J.  Sanaomy  Member 
of  the  American  Philosophical  Society.  6«. 

A  Statbtical,  Hi&torical,  and  Political  History  of  New  Soudi 
Wales,  and  its  dependent  Settlements  of  Van  jOiemen's  Land. 
By  W.  C  Wentwortli.  8to.  lU. 

VOYAOSS  AND  T&AV£LS. 

A  Voyage  to  Africa,  with  some  Acconnt  of  the  Mannera  and 
Cnttoms  of  the  Dahomian  People.  By  John  M'Lcod,  M.D.. 

A  Journal  of  two  successive  Tonrs  upon  the  Continent,  in 
teyeata  1816,  17,  and  18.  By  Jamet  Wilson.  8yo.  3  Tola. 

Historical  Account  of  Discoveries  and  Travels  in  Asia,  from 
tiie  earliest  agea  to  tlie  piesent  time.  By  H.  Murray.  8yo. 
3  vols.  21. 2s, 

Classical  Excursions,  from  Rome  to  Arpino.  By  Chadea 
Kelsall,  8vo.  12s. 

Three  Mouths  passed  in  the.  Mountains,  east  of  Rome,  during 
the  year  1819,  By  Mana  Graiiam,  Autiior  of  a  Journal  of  a 
Residence  in  India,  with  plates,  8vo.  10s.  6d, 

Sketches  descriptive  of  Italy,  in  the  years  IRIH,  1817,  with 
a  brief  Account  of  Travels  in  various  parts  of  France  and  Swis- 
serland  in  the  same  years,  4  vols.  II.  12s. 

An  Itinerary  of  Denmark,  Sweden,  Norway,  and  Russia* 
By  M.  Reichard.    With  a  map,  18mo.  7s. 

Travels  through  England,  Wales,  and  Scotland,  in  1816. 
By  I>r*  9.  H.  Spiker,  Librarian  to  the  King  of  Pmssia.  Trana^ 
lated  from  the  Geiman.   12mo.  2  vols^  14«« 


SdiU  UU  ^  New  FMitmtiom. 


213 


Account  of  a  Tour  in  Normandy,  undertaken  chiefly  for  the 

purposf^  of  investi^i^ating  the  Architectural  Antiquities  of  Ihe 
Duchy  ;  with  Observations  on  its  History,  ou  ibi  Country,  and 
its  Inhabitants.  By  T^awson  Turner,  Esq.  F.H.S.  &c.  itoyal 
8to»  fifty  plates.  2  vols.  2/.       6d,   Large  paper^S^  13«*  6(t 


Recently  imported 

Bff  Mean*  TmBUTTXL  ami  Wvbts. 

Memoires  de  TAcademie  lloyale  des  Sciences  de  rinstitut  de 
France,  annee  1818,  torn.  III.  4to.  1/.  16s. 

Annuaire  HistOriquc  Universal  pour  1819,  avec  nn  Appendice 
contenant  les  actes  pubUcs,  traites,  notes  dipiomatir|iies,  pa- 
piers  d'etat,  et  tableaux  statistiques,  tinanciers,  administratifs 
et  necrologiques  ;  iine  chronique  oiirant  les  ^venemens  les  phis 
piquans,  les  causes  les  plus  cel^bres,  &c*  Par  C«  S.  Lesur, 
8vo.  16s. 

Titsin^rh,  Memoires  et  Anecdotes  siir  la  Dynastic  reo;nante 
des  Djogouns,  Souverains  du  Japun,  a\  (  c  la  description  des 
fetes  et  ceremonies  observees  aux  dill*  rentes  cpoques  de  I'annec 
alaconrdeces  pruices ;  et  un  Appendice,  cpntenant  des  de- 
tails sur  la  poesie  des  JaporuLis,  leur  manicre  de  diviser  Tannee, 
&c.  Tire  des  oriojinaux  Japuaai:^,  public  avec  des  notes  et 
eclaircissemens.    Par  M.  Abel  Rcmusat,  8vo.  14^.  planch,  col. 

II  u: 

Havet,  le  Moniteur  medical,  ou  Secours  et  Keniedes  a  doimer 
avant  Tarriv^e  du  Medecin  :  ouvrage  utile  aux  chefs  de  iaanlle, 
aux  maitresses  malrcs  et  de  pension,  aux  urdues,  aux  cures, 
et  principalcmeut  aux  personues  qui  habitent  la  campa^^ne, 
12mo.  39. 

Chaussier,  Recueil  Anatomique  k  Tusage  des  Jeunes  Gens 
qui  se  destinent  k  Tetude  de  la  Chirurgie,  de  la  MMecine,  de  la 
Peinture,  et  de  la  Sculpture :  avec  les  explications  suivant  la 
nouvelle  nomenclature  methodique  et  des  tables  synonymiy^ues, 
'  .  avec  17  planches  et  le  portrait  de  I'Auteur,  4to,  16s. 

Borgnis,  Traite  complet  de  Mecanique  appliquee  aux  Arts, 
Partie  VIII.  des  Machines  imitatives  et  des  Machines  Tliea- 
trales,  4to.  avec  27  planches,  1/.  14s.  Complete  in  Eight  Parts, 
14/.  6s. 

Delarue,  Cours  complet  des  Maladies  des  Yeux,  suivi  d  un 
Traite  abrege  d'Hygi^ne  oculaire,  comme  faisant  partie  inte- 
grante  de  ce  cours,  8vo.  10s. 

Christiftn,  Description  des  Macliines  et  Proc6des,  specifies 
dans  les  brevets  d'invention,  de  pertectiDnncment,  et  d'impoTta* 
tioup  dont  la  dur4e  est  expiree,  torn.  Hi.  4to.  2/.  2s. 
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Pertussier,  Fortificatii^ii  par  rOrcioiia^QCfy  8vo.  aveculi  AUas 
des  piauches,  grand  in  folio,  i^.  l6$. 

Drie«,  le  Guide  du  Pontonnier,  Memoire  sur  les  Fonts  Mi- 
litaires,  contenant  les  passages  de  Rivieres  Ic  plus  remarquables 
ex6ciitls  jiisqu'a  nos  jours,  et  lesprincipes  de  l';n  t  du  Ponton- 
nier.  Avec  les  figures  nec^ssaires  rintellig;eiicc  da  texte,  et 
une  carte  topographique  de  Tile  Lobau,  represeutant  les 
ouvrages  de  Campague  construits  dans  cette  ile  en  1809| 
8vo.  10s. 

Humboldt,  Voyage  aux  Regions  Equinoxiales  du  Nouveau 
(Continent,  fait  en  1799>  1800,  1801»  1802,  18U3,et  1804,  torn. 
V.  et  VI.  Svo.  U. 

Humboldt,  Voyage  Partie  Botanique:  Mimoses  et  autres 
PI  antes  legumineuses  du  Nouyeoti  Continott.  Vine*  limieoii, 
folio,  avec  fig.  col.   3^  Zsm 

'  D*Aiidebard  de  Fenissac,  Histoke  naturcUe  des  MoUusques^ 
liTrfdson  VIIL  4to.    IL  Is.,  ioU  fig.  col.  2L  29. 

Dictumnaiie  des  Sciences  Natarelles,  torn.  XVII.  (^IL-EYS) 
dm.  lOf. 

Dictioimaire  des  Sciences  Medicales,  vol.  XLV.  et  XLVI. 
(POUR— RACH)   8¥o.  II. 

Journal  Com{)lt'm(  utaire  du  Dictiontiaire  des  Sciences  M6- 
dicales,  Liviaisuii,  XXV,  et  Souscriptiou  juatjua  XXXVI. 
8vo.   H.  12^. 

Flore  dn  Dictionnaire  dss  Sciences  Mcdicales^  Nos.  102  et 
105.   8vo.  each  3«.  6d. 

Bourdon,  Recherches  sur  le  IVUcanisme  de  la  Respiration  et 
sur  la  Circulation  du  Sang.    8vo.  4^. 

Qeorget,  de  )a  Folie.  Conud^ratio&s  sur  oette  maladiej 
son  si^ge  et  ses  symptdmes ;  la  nature  et  le  mode  d'action  de  se's 
cau8eB>  Ba  msrdiie  et  ses  teminaisons.  Sec*  8yo.  10& 

Reydellet,  du  Suictde  considerc  dans  ses  raj>port8,  avec  la 
morale  publique,  et  les  progr^s  de  la  liberie  dans  les  pays 
anciens  et  modemes,  mm  surtout  en  f  ranee,  8vp.  3s» 

Trolliet,  Nouveau  Traits  de  la  Rage.  Observations  cli- 
niqiies,  recherehes  d'anatomie  pathdogiqite,  et  doctrine  dt 
cette  maladie,  8vo.  lOs. 

Delabaiie,  Traiti  de  la  partie  m^canique  de  FArt  du  Gki^ 
rurgien*Dentist6 ;  oaviage  9mi  de  4%  pkmehes,  2  voL  8vo. 
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PLAN  OF  AN  EXTENDED  COUESE  OF  I^CTURES, 

PRACTICAL  AW  THEORETICAL  CHEMISTRY, 

DELIVERED  IN 

€bt  iLa&oratocfi  o£  Hit  saofial  Sn{(tittttion, 

BY  WILLIAM  THOMiUS  BRANDS,  . 

Steretary  of  the  Royal  Society  of  London,  and  F.R.S.,  Edinburgh;  Profeasor  of  Che- 
'  wistry  hi  ihe  Vynyal  ImtMam^^  mni     Cftdiiiiafyy «Ht  ^Mirt*  Mima  ta  ihf  Jfyo^ 


These  Lectures  coniinence  on  the  second  Tuesday  in  October,  at 
Nine  in  the  Morning,  and  are  continued  Qvcry  Tuesday,  Thursday, 
and  ^Saturday  duimg  the  Season,  which  begiu^s  xu  October  uud  teimi- 
Qates  in  May. 

The  suljectB  comprehended  in  these  Lectures  ar«  treated  of  m  the 
£illawiiig Older:  .-  . 

Division  L— Of  «fte  Powers  and  Properties  of  Matter,  wndikt  Qenind 

Laws  of  Chemical  Changes. 

$  1.  AttractioiwC'cyitillizatljon^hemical  AOaiqr—itfll  of  CoodMontloii  fnd  PMewprtWWii* 

I  2.  Heat— Its  inftnence  io  Art  and  Nature. 

§  3.  FJt  ctricity— Ita  I^w^aiid<wmiiiailoairtth  ClBMpil^ 

^  4.  Radiant  Matter. 

DiTisioK  IL— Of  Undeccmpounded  Substanoa  and  their  muiuai 

CknMnations. 

i  1.  Snbstancps  that  snpport  Coinlmstiou — Oxygen — Clorinc — Tndine. 

i  '2.  IjillaijJiiiable    and     Aciclifiablc    Substances — Hydn>L;fn — Nitiugeii — Siilpliur — Pliospliorns— 
Carbon— Euion. 

§  3.  MetaU--«nd  tbcii*  Combiuationfi  witii  the  varioos  Substances  described  in  tbe  earlici-  part  of 
the  Conrac. 

Division  lll^VegeUtblf  Chemkiry, 

il.  Chemical  Physiology  of  Vegetables. 
2.  Mude<  of  Anal}  I — f  JUimatc  and  proximate  IBtliqtffc 
2.  Frocessea  of  Fei  iueuution  and  tbeir  Products. 

Divisiov  IV. — Chemistry  of  the  Atdmai  Khgdem, 

i  1.  General  Views  eonneetad  wUb  tUs  department  of  the  Science. 

§  <L  Cnnipt  1 n  -md  Piop««tlM  Of  Odb  SoUds  Md  Ftuids  of  jjiiwils  F»odwts ftf  IMseaws. 

^  ^  Animal  i'  lmcUous.  ^ 

Division  V . — Geology, 

4  I.  Primitive  and  Secondary  iWk&— ituuciare  and  sitoation  of  Veias.  .       «  - 

$  ft.  Decay  «r  Bocks— Prodnettoii  «r  Soils— Thdr  Aiulysts  and  Prindpiei  of  AplcsMnil 


$  S.  MiMnlWMori^Motkodsor  etcettaining  their  Contenu  by  Teste  and  Aoaljria. 
I  4b  YoioHk  BodoH^FfawuMncMiaaaFirodiictt  of  Voleaidc  Braptioin. 


In  the  First  Course,  the  pniiciples  and  objects  of  Chemical  Science 
and  the  general  Laws  oi  Chemical  Changes  are  explained,  and  the 
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pha;nomena  of  Attraction,  Ueat^  EiecUicitj^  and  Radiant  Matter,  de- 
veloped, and  illufitrated  by  numerous  experimento.  The  undecom- 
pounded  bodies  are  then  examined,  and  the  modes  of  procnring  them 
in  a  pore  form,  and  of  aseortahung  their  Chemical  characters,  exhibited 
upon  an  extended  scale. — The  Lectures  on  the  Metals  include  a  suc- 
ctact  account  of  Mineralogy,  and  of  the  methods  of  analyzing  and 
assaying  Ores.  Iliis  part  of  the  Course  will  also  contain  a  full  exa* 
nunation  of  Pharmaceutical  Chemistry ;  the  Chemical  Processes  of  the 
Pharmacopceice  will  be  particularly  described,  and  compared  witii  those 
adopted  by  the  manufacturer. 

The  Second  Coarse  relates  to  Organic  Substances^The  Chemiod 
changes  induced  by  Vegetatioii  are  here  inquired  into;  the  Principles 
of  Vegetables,  the  Theory  of  Fermentatioa,  and  the  Character  of  its 
Products,  are  then  examined. 

The  Chemical  History  of  Animals  is  the  next  otject  of  inquiry— it  is 
iUttStsated  by  an  examination  of  their  Component  Parts,  in  health  and 
in  disease  :  by  an  inquiry  into  the  Chemistry  of  the  Animal  Functions, 
and  into  the  application  of  Chemical  Principles  to  the  treatment  of 
Diseases. 

Tlie  Course  concludes  with  an  account  of  the  Structure  of  the 
Earth,  of  the  changes  which  it  is  undergoing,  of  the  objects  and  uses  of 

Geology,  and  oi  the  principles  of  Ao:ricultural  Chemistry. 

The  applications  of  Chemiatry  to  the  Arts  and  Manufactures,  and  to 
economical  purposes^  are  discussed  at  some  length  in  various  parts  of 
the  Course ;  and  the  most  important  of  them  are  experimentally 

exhibited.   

A  New  Edition  of  Mr.  Brande's  Manual  of  CHBlllSTaT,  U^tended  SS  a  Tixt« 
Book  for  these  Lectures,  will  be  published  in  the  counecf  the  MM<«* 

I!be  AdmisBkm  Fee  to  each  Cotirse  is  Four  Guineas;  or,  by  pssdilg  Eight  Gal' 
neas,  Gentlemen  are  entitled  to  attend  for  an  unlimited  time. 

life  and  Annual  Subscribers  to  the  Royal  Institutum  are  admitted  to  the  abof» 
Leetiires,  on  payment  of  Two  Guineas  for  each  Comse  i  or,  paying  mx  Ouinaa** 
are  entitled  to  attend  for  an  unlimited  time. 

Further  particulars  may  be  obtained  by  applying  to  Mr.  Brandc,  No.  2,  Clarges- 
street,  PiccadiUjr »  or  to  BIr.  Fihchbr,  at  Oe  Eoyal  lnatitati<ai»  a,  Albcmarie* 
atieet. 
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Aet.  I.  MierwUiim  on  the  Anafym  of  Mineral  Waters. 

%  W.  T,  Brande,  Sep.  R.SS.  Prof.  Chem.  R.I.,  ^c. 

The  following  olMemdons  relating  to  the  analysis  of  mineral 

waters  have  been  drawn  up  principally  with  a  view  to  facilitate 
the  progress  of  the  student,  in  that  very  difficult  depai  tmeut  of 
analytical  chemistry*  i  have  endeayoured  to  simplify  the  details 
by  poiatiag  out  the  veadiest  methods  of  recognising  and  sepa* 
rating  the  substanoes  which  usu^ly  occur,  and  have,  therefore 
omitted  the  enumeration  of  the  more  rare  ingredients,  or  of  those 
vfaich  are  limited  to  particular  places. 

I  have  not  adverted  to  the  mode  recommoided  by  Pr.  Murray, 
(Edhimrgh  PhSotopkioai  TramadkmSf  Vill,)  because  I  cannot 
readily  admit  the  existence  of  incompatible  salts  to  the  extent 
which  his  principle  requires  ;  nor  do  I  think  that  it  materially 
^udlitates  the  analysis  in  those  cases  which  present  peculiar 
difficulties  to  the  pla^  of  determining  the  Ingredients  by  eva- 
poration. 

8scT.  L  Of  the  Teit9  and  Apparahts  required  m  the  ExamkuUiafi 

and  Analysis  of  Mineral  Waters, 

Ihose  who  have  not  access  to  a  regular  laboratpr^  will  find  it 
cenvenient  to  arrange  the  following  tests  and  re-^gents  in  the 
manner  refvesented  in  jthe  annexed  drawing;  (Plate  II.)  the  larger 
phials  should  contain  about  six  ounces  by  measure ;  the  seoond 
size,  three  ounces ;  and  the  smallest,  one  ounce.  Of  these  phials, 
greater  number  should  be  simply  stopped ;  and  a  few  of 
them  provided  with  an  elongated  stopper  (22)  dipping  into  the 
fluid  which  they  contain. 
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The  laiger  phials  may  cimtain  the  followi^ 
Pure  su^huric  add. 

—  nitric  acid. 
 muriatic  acid. 

Dilate  sulphuric  add,  1  add  -f*  3  water. 
■  ■  nitric  add  ditto. 

■  ■       muriatic  add        ditto. « 
Solution  uf  potassa. 

soda. 
■I  ammonia. 
■         carbonate  of  potassa. 

■  carbonate  of  soda. 

 carbonate  of  ammouia. 

— —  oxalic  acid. 

— — — -  oxalate  of  ammonia. 

-  ■ '  ■  ■  baryta. 

 acetate  of  baryta. 

— nitrate  of  baryta. 

■  ■■      phosphate  of  soda. 
■■  ■■!    ■  ■  sulphate  of  silver. 
Alcohol. 

The  smaller  phials  may  contain  *' 
Tincture  of  galls. 
Solution  of  iodine  in  alcohol, 
——nitrate  of  silver. 

■       ferro-prussiate  of  potassa. 
i  muriate  of  lime. 
■  hydro-sulphuret  of  anmumia. 
'  hydriodate  of  potassa* 
■'  '  soap  in  alcohol. 

Phosphorus. 
Sulphate  of  lime* 

Testppapers^  turmeriCy  litmus^  violet. 
Black  flux. 

Nitrate  of  ammonia. 
■  The  tray  should  contain  a  few  Florence  flasks  (1),  Wedg- 
wood and  glass  basins  (2, 3),  a  platinum  and  a  silver  crucible 
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(4, 5),  a  silver  capsule  (6X  Bome  foimels  (7)>  test  gfesses  (8),  test 

tubes  (9),  and  g^lass  rods,  filtering  paper,  a  spirit  (10),  and  an 
Argand  Lamp  (11),  a  retort  (12),  and  receiver  (13),  a  cop- 
per basiu  to  senre  as  sfmd-bath  (14),  a  blowpipe  (16)^  atiienno- 
meter  (16^  a  scale  of  eqitivaiettts  (17^  a  droi^iiig  bottle  (18% 
a  few  watch  glasses  (19%  a  support  for  holding  glasses  over  a 
lamp  (20),  a  small  brass  stand  witli  rings  (21),  a  tube  with  a 
bulb  ia  the  centre  and  a  pointed  extremity,  iag  drawing  up  amaU 
portions  of  liquids  (23%  platinuni pincers  (24,35):'  a  saoall 
but  good  balance,  with  wett-adjusted  weights,  is  also  requisite, 
accompanied  by  a  phial  and  counterpoise  for  taking  specific 
gravities  ;  and  lastly,  a  small  mercurial  trough.  There  should 
also  be  a  plentiful  supply  of  distilled  water,  a  portion  of  which 
should  be  contained  in  a  dropping  bottle* 

Sect.il  £xamijiaHon  of  Mineral  Waters  by  Tests. 
U  The  tern  mineral  water  is  applied  to  those  natural  spring 
waters  whidi  'contain  so  large  a  proportion  of  fbreign  matter  as 

to  render  them  unfit  for  common  domestic  use,  and  to  conftr 
upon  them  a  sensible  flavour,  and  specific  action  upon  the 
animal  frame.    Their  temperature  is  liable  to  considerable 

■ 

variation,  and  is  sometimes  their  principal  character,  as  is  the 
case  with  the  waters  of  Bath  and  Buxton ;  but  they  are  gene* 

rally  so  far  impregnated  wiiii  acid  or  saline  bodies,  as  to  derive 
from  them  their  peculiarities,  and  in  this  respect  may  convem* 
ently  be  arranged  under  the  heads  of  earbcmUedf  euiphemumf 
$alm$,  and  ^^afyheate  waters*  The  mere  taste  of  the  water 
enables  us  to  determine  to  which  of  these  subdiviaioos,  it  pro- 
bably belongs. 

2.  In  examining  a  mineral  water,  it  is  of  importance  to  as- 
certain its  specific  gravity,  which  garea  us  some  insight  into 
the  proportion  of  its  saline  ingredients,  its  specific  weight  as 
com])ared  with  pure  water,  being  of  course  augmented  by  its 
foreign  contents.  Mr.Kirwau  (Essay  on  Mineral  Water St  p.  145.) 
has  given  the  following  formula  for  calculating  the  juroportion 
of  saline  substances  in  a  water  of  known  specific  gravity :  sub- 
tract the  specific  gravity  of  pure  water  from  tinat  of  the  water 
examined,  and  multiply  tlie  remainder  by  1.4.    The  product  is 

Q  i 
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MpMl  to  iIm  saline  contents  in  a  quantity  of  die  waiter  denoted 

by  the  numbci  employed  to  indicate  the  specific  gravity  of  dig- 
tilled  water.  Thus  suppose  the  specific  gravity  of  the  water 
8»  1^9,  and  that  of  pine  water  s  1.000,  then  79  x  1.4  s= 
llOS  s  saline  contents  in  1000  of  the  nuneral  water." 

This  Is  a  nseftil  formula,  but  open  to  certain  objections*  and 
ab  iL  is  often  of  considci\ible  importance  to  acquire  a  just  kuow- 
ledge  of  the  proportion  of  foreign  bodies  in  water,  it  is  advisa* 
hie  10  conjoin  the  above  method  with  the  £(rf]owing. 

3.  Evaporate  a  given  weight,  say  1000  parts,  to  dryness,  and 
expose  the  residue  for  twenty-four  hours  to  a  temperature  not 
exceeding  300°  upon  a  platinum  capsule;  weigh  it,  and  the 
nMB  obtained  from  this  and  the  former  experiment,  will  give 
the  proportion  of  dry  saline  ingrediento  wi^n  an  error  of  two 
jjcr  cent.  Thus  suppose  1000  parts  of  the  above-mentioned 
water  give  by  evaporation  114.4  dry  residue,  tlien  110.6  + 
1144  s:  226  <t-  2  =  112,5  rs  quantity  of  saline  matter  in  a 
dry  state  (salto  deprived  of  water  of  oTStallization)  existing  in 
the  mineral  water  under  investigation. 

4.  Having  by  these  prehminary  opei  aliens  ascertained  the  re- 
lative quantity  of  foreign  matter  in  the  water  under  examination, 
tiianafKrsol  the  substances  present  is  next  to  be  iw}nired  into. 

The  substances  which  have  been  foiuKl  in  mincml  watt^rs  are 
extremely  numerous,  but  those  which  ordinarily  occur,  are  the 
Mlowing: 

Oxygen. 

Nitrogen. 

Carbonic  acid. 

Sulphuretted  hydrogen* 

Carbonate  of  line. 

Carbonate  of  magnesia. 

Carbonate  of  iron. 

Muriate  of  magnesia. 

Sea  salt. 

Sulphate  of  magnesia. 

Sulphate  of  soda. 
Sulphate  of  jime. 


a  Oxygen  and  nitrogen  exist  in  the  greater  number  of  spring 
waters  in  the  proportions  coDStttutmg  atmospheric  air ;  tJbe  pro- 
partion  of  nitrog^  is,  however,  AOfc  unfreqiMiitly  predoiVMiit 
These  gases  give  no  peculiar  flavoiir  to  the  water. 

b  Carbonic  acid  renders  mineral  waters  sparkling  and  effer- 
vescent :  it  is  detected  by  occasioning  a  precipitate  in  aqueous 
solution  of  baryta,  .whieh  disiolfee  with  efienreeoeace  in  dthila 
muriatic  add. 

c  The  pii jsciicL'  ot  sulphuicLtr  d  hydrogen  is  known  by  its  pe- 
culiar disagreeable  smell ;  by  the  production  of  a  black  preci- 
pitate on  dropping  into  the  water  a  sohition  of  nitrate  of  aiWer;  • 
and  by  the  depoiitioa  of  sulphur  on  adding  a  hw-  drops  of 

nitric  acid. 

d  The  carbonates  are  dissoived  in  the  water  by  excess  of  car- 
bonic acid,  and  consequently  £iU  down  ixpou  ita  eiqpolaion  by 
boiUng.  Carbonate  of  lime  and  magneeia  are  depoiiled  in  tiie 
fbtm  of  a  white  preopitale*  Carbonate  of  iron  occanions  ^be 
separaLiuM  of  a  nisty  brown  ferrugiiious  powder,  and  die  water 
is  blackened  by  a  few  drops  of  tincture  of  galls, 

e  Mi.  R.  Phillips,  in  his  analysis  of  Bath  wateia^  haathom 
that  the  delicacy  of  galls,  as  a  test  for  iron,  is  curiously  affiBOted 
by  the  presence  of  en  tain  salts:  if  the  iion  be  in  the  statu  of 
protoxide,  its  detection  is  facilitated  by  salts  with  a  base  of 
lime,  and  by  akalia;  if  in  the  state  of  p^mtde,  \mm  pte^euli 
teactioBofdietMt  Hda  ia  wail  shown  by  dinoinng  a  iwwy 
minute  portion  of  protosu^phate  of  iron  in  a  glass  of  dietiflod 
water,  and  adding  a  drop  of  tincture  of  galls,  wiiich  occasions 
no  immediate  discoloration ;  but  a  drop  of  lime-water,  or  other 
alcali,  matai^y  renders  the  pmence  of  iron  afUeot;  sa  that 
the  quantity  of  iron  presentin  a  water  cannot  be  oocreetty  judged 
of  by  the  degree  of  precipitation  occasioned  in  it  by  tmclure 
of  galls. 

/  Ferro^pmssiate  of  potasea  is  alioa  good  teat  to  show  minnto 
quantities  of  iron  in  water,  by  the  blue  precipitate  wUoli  it 
occasions;  its  action  Is  aided  by  previously  adding  two  or  three 
drops  oi  nunc  acid  to  the  water ;  but  it  is  an  equivocal  test 
compaied  with  galia. 
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The  ptrntOAQ  of  muriatic  salto  aad  of  ckbrkleii  i»  indioted 
by  a  ivliite  dimd  mt  addiiig  Mlplwle  of  nlTer. 

h  Hie  sulphates,  when  praent  m  water,  allbrd  a  white  preci- 
pitate oa  the  addition  of  nitrate  of  baryta^  which  is  insoluble 
in  nitnc  acid* 

i  lime  it  teoognlied  by  a  white  dead  on  dxuffbag  oxa- 
late of  ammonia  Into  Ae  water.  A  portkm  of  Hie  ptecipi- 

tate  collected  upon  leaf  platinum,  and  heated  belure  the  blow- 
pipe, may  be  burned  into  quicklime. 

k  Magnesia-  is  rendered  evident  fay  adding^  caibonafte  of 
aamonlawluch  throws  down  the  lime,  and  sobseqoeotly  poor* 
ing  in  phosphate  of  soda,  which,  v  hen  magnesia  is  present, 
carries  a  portion  of  it  down  in  Uie  form  of  a  granular  precipi- 
tate of  ammoniaeo^magnesiatt  phosphate. 

8«eh  are  the  readiest  means  of  recognising  the  presence  of 
the  various  substances  that  commonly  occur,  by  the  action  ol 
re-agents  or  tests  ;  and,  having  gained  such  general  information^ 
we  neatproaead  to  the  analysis  of  the  water,  in  order  to  ascer- 
tain the  relatiTe  proportions  of  the  gaseous  and  saUne  ingie- 
dlents  vrkoA  it  hdds  dkaoWed. 

Section  III.  Anafysis  of  Mineral  Waiers. 

5«To  UK^ertain  the  relative  proportions  of  the  gaseous  contents 
of  vater  with  perfiect  accQncj,  is  a  very  difficult  andartaking» 
and  rerely  necessary;  tJw  following  method  is  suffidently  pre- 
cise in  all  oidiiKiiy  c  ases  of  analysis.    Provide  a  Florence  flask 
capable  of  holdmg  rather  more  than  a  measured  wine  piat, 
which  quaiiti^  of  the  water  nnder  examination  is  to  be  taUo- 
dioed.  inio  it,,  and  a  cork  carefully  fitted  to  tta  neck,  through 
a  perforation  in  which  is  inserted  a  glass-iube  one-eighth  inch 
dianijiter»  rising  peq^andicularly  about  eighteen  mcheS|  and  then 
bent  so  as  to  pais  coaveaientiy  under  the  shelf  of  the  mereailo- 
paoamattt  sqf^iaM.  (Where  a  safficieacy  of  mercwy  cannot  be 
'procured,  warm  water  may  be  substituted,  if  only  carbonic  acid 
be  present,  and  it  may  be  absorbed      li  aiisibrring  the  jar  con- 
jteining  it  to  a  solution  of  potassa.)   The  iiask  should  be  placed 
over  an  argand  lamp,  and  heat  gtadnaily  applied  till  tha  water 


..  ..  _  J 


n  f  Mimml  Wmim, 


MIfbdb.  TIm  gM  mhod  to  be  «otti0led  In  tke  tttiial 
wcy,  m  a  gndvmtod  jsr  om  qnkkrihw»  asd  nbnntted  to  tiia 

foliowiDg  examiiiation  :— 

6.  Throw  up  a  sinaU  quantity  of  solution  of  potasfia,  which , 
if  carbonic  add  be  pmenl»  will  absorb  it,  and  the  qnaatity  niU 
ba  ihopini  by  fhB  ^KniniitkNi  of  baUc* 

7.  Introduce  the  remaining  air,  or  a  portion  of  it,  into  a  small 
bent  tube,  containing  a  bit  of  phosphorus ;  heat  it  so  as  to 
londie  the  phoephorus,  and  note  the  diminutkm  of  bulk  ivhen 
cold.  Itia  propoitiflnaltollieoxj^enpfesenty  and»  if  eqni^ 
one*4Mi  of  the  nbole  balk,  ^  gaa  may  be  regaidad  aa  aW 
mospheric  air  *. 

$•  If  sulphuretted  hydrogen  be  present  it  may  be  separated 
by  atrong  aloohotio  aolntion  of  iodine,  whiohrapidiy  abiocba  it, 
and  acareely  takea  up  more  than  it»  own  yotmne  of  otfbonie 

acid  gris.  Clilorine,  added  to  n  mixture  of  sulphuretted  hydrogen 
and  carbonic  acid,  will  also  produce  the  absorptioa  of  the  former 
if  a  httla  waler  be  pveieni;  bnt  H  oaanoi  be  confeniently  nied 
ofermeienry. 

9.  During  the  ebullition  it  not  unfrequcntly  happens  that  a 
precipitation  ensues,  indicating  that  the  substances  thrown 
down  were  diieoWed  by  caibonic  acid;  and  in  that  case  they 
ahoidd  be  e^aiated  npon  afilter  A»  after  which  the  waitabring 
water  may  be  eraperated  to  diyneea  in  a  glazed  poredtain  basin; 
the  dry  residue  transferred  to  a  silver  capsule,  and  perfectly 
desiccated  at  a  temperature  not  exceeding  500^.  B. 

Hie  precipitate  A  mayconsialof  carbooaieof  line,  of  car* 
bMttle  of  magnesia,  or  of  oxide  of  iron;  or  Hmay  be  amlilnffe 
of  the  three ;  dissolve  it  in  dilute  muriatic  uci  l,  and  add  oxalic 
acid  which  throws  down  oxalate  of  lime ;  separate  tliis  by  fil- 
trajtton,  and  satnrate  the  filtrated  portion  with  cailwnate  of 
ammottia,  which  predpitatea  iSbt  pereside  of  iron,  and  havuig 
removed  this,  evaporate  the  residuary  mixture,  and  expose  the 


*  In  ffparsting  oxygen  a  solution  of  nitric  oxide  in  protosnlpbate  of  lion 
asy  tometimes  confoaio^y  be  oivioyady  bat  it^tes  nut  atve  soasoaMie 
a  mnlft  as  ths  astisnsf  phssiphHas. 
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dry  salt  to  a  red  heat  ia  a  smaii  |iiutiiium  capsule ;  the  mag- 
neiiriay  if  Bxij  itae'  pfeaenty  will  m^aia;  H  not  thm  will  be  no 
residue,  for  the  oxalic  acid  and  muriate  of  awuDOBia  btf 

destroyed  and  volatilized. 

100  pcirts  of  oxalate  of  lime  indicate  77  of  carbonate  of  liioe. 

100  parts  of  red  oxide  of  iron  indioBte  90  of  blaokoxida,^  or 
143  of  cnrbontte  of  iron. 

When  eaT!>onic  -acid  holdtf  iron  hi  solution,  the  metal  is  in' 
the  state  of  proLoxidu,  and  if  air  be  excluded  it  requires  long 
hoiling  to  decompose  it;  for  the  same  reason,  if  the  water  be 
ex|K)aedy  nnder  the  exhausted  receiver  of  ^  air-|»iimp»  it  doM 
not  readily  become  brown,  as  is  the  case  when  it  is  aqMised  to- 
air  ;  a  drop  or  two  of  nitric  acid  facilitates  the  deposition  ui 
the  red  oxide. 

100  pans  of  pure  magnesia  are  equindeat  lo  ^13  of  cB^to^ 
nate  of  mapiesia. 

10.  The  dry  residue  B,  is  to  be  digested  in  six  or  eight  parte 
of  boiling  alcohol,  specific  gravity  0.817,  winch  will  take  up 

'  muriate  of  magnesia,  and  in  some  rare  cases  (where  no  sulphateft 
are  present)  muriate  of  lime.   Filter  off  the  alcoholic  ' solutioii,  ' 
and  wnsh  the  residue  C  with  a  little 'firesh  alcohol,  which  add- 
to  the  former,  and  evaporate  to  dryness  D.    The  dry  mass  D, 
exposed  tor  some  time  to  a  heat  of  dOO^.,  is  generaiiy  pure 
mwiate  of  magnesia;  if  it:  contain  muriate  of  lime,'  the  latter- 
earth  may  be  separated  fay  solutiion  ^  oialicacidy  in-theatula* 
of  oxalate  of  lime. 

I  have  found  it,  in  some  cases,  convenient  to  convert  the 
uuiatas  of  lime  and  magnesia  mto  sulphates,  by  powng  t^on: 
them  excess  of  sulphuric  aoid#  en^iOEattng  to  dryaaasy  and 
heating  the  dry  mass  red  hot.  The  sulphate  of  magnesia  may. 
then  be  almost  completely  separated  from  the  sulphate  of  lime, 
by  a  small  quantity  of  cold  water  ;  or  a  saturated  solution  ok\ 
sulphate  of  lime  may  be  used^  which  takes  up  the  sulphate  of 
magnesia,  and,  of  course,  leares  the  sulphate  of  lime. 

The  alcolio)  will  also  take  up  a  very  iiunute  portion  of  sea- 
salt,  which,  however,  is  too  small  to  require  estimation. 

1 1 .  The  reaidue  C«  insoluble  in  aloohd,  may  contain  seMaHi 
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sulphate  of  soda,  liulphate  of  magnesia,  and  sulphate  of  lime; 
digest  it  in  ten  parts  of  boiling  distilled  wata,  wfaidi,  when 
cold,  wiU  hme  taken  up  etery  tlung  imt  flolphate  of  him,  of 
whicli  an  inapprelieble  portion  only  will  liave  been  dissolved ; 

separate  the  solution  into  two  e^ual  i>oi  tioiis,  a  and  b. 

To  a  add  nitrate  of  silver,  and  wash  and  dry  the  precipitate^ 
which  is  cUoridd-of  miw,  aod  of  which  100  parts  indicate  41 
of  m^-ealt. 

To  b  add  acetate  of  baryta  as  long  as  it  occasions  a  |jreci- 
pitate,  which  is  sulphate  of  baryta,  and  which  b  to  be  sepa- 
rated, dried  and  weighed*  100  grains  are  eqiuvalent  to  60.6 
of  sulphate  otsoda,  and  to  61  of  salpbate  of  magnesia. 

In  Older  to  ascertain  tbe  quantity  of  magnesia  present,  and 
consequently  the  quaiitity  of-  sulphuric  acid  belonging  to  it, 
evaporate  the  liquid  filtered  the  barytic  precipitate  £  to 
dryness ;  it  will  contain  sea«salty  acetate  of  soda,  acetate  of 
magnesia,  and,  probably,  a  portion  of  the  added  acetate  of 
baryta  ;  is:nite  the  dry  mass,  and  wash  it  to  separate  the  sea- 
salt  and  soda ;  magnesia  and  carbonate  of  baryta  will  remain 
insoittbley  upon  which  pour  dilute  sulphuric  acid ;  digest,  filter, 
sad  evaporate  die  clear  liquor  to  dryness ;  it  is  sulphate  of 
magnesia,  equivalent  of  course  to  the  original  portion  of  the 
salt ;  deduct  the  sulphuric  acid  contained  in  it  from  the  whole 
in  the  precipitate  and  the  remainder  will  give  the  quantity 
saited  to  the  soda* 

12*  To  estimate  the  quantity  of  ' sidi^iafee  of  lime  m  the 
water,  the  residue  of  the  evaporalioa  of  one  pint  may  be 
fl  ashed  with  cold  saturated  solution  of  sulphate  of  lime,  which 
will  dissolve  eveary  thing  hot  that  sulphate,  and  which  may  dins 
be  obtained  and  wdghed  t  or,  add  oxalate  of  ammonia  to  a 
given  quantity  of  the  boiled  and  iiltcrcd  water,  collect  the  pre- 
cipitate, and  dry  it  at  a  heat  of  500°.  One  hundred  grains 
of  this  oxalate  indicate  104  of  dry  sulphate  of  Ihne. 

13.  Such  are  the  general  <^omponents  of  mineral  waters,  and' 
the  means  of  ascertaining  their  relative  quantities.  Let  us  sup- 
pose the  loUowing  results  have  been  obtained,  witli  a  view  ta 
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Ulastrate  the  mode  of  drawing  up  the  analyuft.  By  the  pro- 
eeM  5,  twebe  eiiMeal  mcket  of  g«i  hare  been  «KpeiM  dinini^ 
Ae  ebitllitioii  of*  |rfiit  of  water.  Tkt  oxposnre  to  solntioii  of 

potassa  has  occasioned  a  diraiiiuticni  of  eleven  cubical  inches, 
which,  it  having  been  previously  ascertained  that  no  sulphu* 
letted  hydrogiii  was  pttmx^  may  be  consideied  at  eaibcNiW 
acid.  The  remaiaing  gas  Ihrown  vp  into  a  tabe,  ooiitaiiibi|^  a 

port  iou  of  phosphorus,  and  lieatcd,  suffci  s  scarcely  any  dimi- 
nution, and  the  phosphorus  does  not  bum :  hence  It  may  be 
fegarded  as  nitrogeii.  The  gaseous  contentSy  tbereforey  of  ^ 
water  under  earamiaation  ate»  k  tbe  wine  plat— 

Oaibonteacid  •   11  cubicinrches. 

Nitrogen    •   1  ditto*. 

If  sulphuretted  hydrogen  be  |Hresent,  it  is  best  to  have  fe- 
eonrse  to  a  separate  operation  to  estimate  its  quantity :  for  dus 
purpose  eoUect  the  gas  as  faelbre,  and  throw  up  into  it  a  small 
quantity  of  alcoholic  solution  of  iodine.  The  absorption  de- 
notes the  quantity  of  the  gas.  (8). 

14.  The  next  step  of  the  operation  relates  to  the  examina- 
tion of  the  precipitate,  which  has  been  deponled  during 
cbuUilion,  9.  A.  Let  us  suppose  the  Aveight  of  oxalate  of  lime 
to  be  3  grains,  of  oxide  of  iron  1.5  gram,  and  of  magnesia  1 
grain,  then  the  above  data  give 

Qrains. 

Caibonate  of  lime   M  . 

Carbonate  of  iron  2^ 

Carbonate  of  magnesia  ....  2.1 
16.  The  alcoholic  solution  (10)  may  be  diluted  and  tested  \ff 
oxalic  anid  for  Ibne)  ifabsent^  eivaporate  te  diyaesa  asdi> 
leoted*  Let  us  suppose&e  residue  to  be 

Muriate  of  magnesia  5  grains. 


*  Of  this  nitrogen,  a  small  portion  will  probably  have  been  derir^d  Stem 
the  air  in  the  tube  connecting  the  flask  with,  the  pneumatic  apparatus ;  a 
little  practice  soon  enables  the  curator  U\  ascertain  when  it  has  been  ex- 
pelled ;  or  it  may  be  lecelved  entiie,  and  afienrards  deducted  fivim  the 
whole  produce. 
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If  the  qaantity  <if  nnmirtie  otmpmn  be  comifcitabte,  fnarter 

aocttracy  is  ensured  by  eonTertb^  it  bto  Biilftote,  which  Is 

done  by  placing  it  in  a  capsule  of  platinum,  pouring  upon  it 
sulphuric  acid^  evaporating  to  dryness,  and  heating  the  dry  mass 
to  dull  redness.  One  hundred  grains  of  this  dry  sulphate  of 
magnesia  indicate  94  of  muriate  of  magnesia;  hence  the  water 
under  examination  would  have  given  5.35  grains  =  5  grains  of 
muriate. 

If  the  alcoholic  solution  contain  muriate  of  lime,  that  earth 
mnst  be  previously  s^arated  by  oxalic  add;  and  100  parte  <^ 
oxalate  of  lime  are  equivalent  to  85  of  dry  muriate  of  lime. 

16.  The  aqueous  solution  of  the  residue  (C  11)  being  divided 
into  two  portions,  let  us  suppose  the  portion  (a  1 1)  to  afford  8*5 
of  chloride  of  silver*  which  indicates  of  sea  salt  3M  grains  ss  7 
grains  in  the  pint. 

17.  Let  us  assume,  that  the  precipitate  of  sulphate  of  baryta 
(6  iL)  weighs  15  grains,  indicating  of 

Sulphuric  add  •  5.1  grains. 

The  process  directed  in  11  furnishes  of 

Sulphate  of  magnesia  3.75  grains, 

which  contain  2.5  grains  of  sulphuric  acid,  and  wliich  deducted 
from  5,1  grains  leave  2.()  grains,  which  are  adequate  to  the  for- 
mation of 

Sulphate  of  soda  4.65grains. 

So  that  the  pint  (  the  water  having  been  divided  into  two  et^ual 
portions)  would  contain  of 

Sulphate  of  magnesia  3.75x2    7.5  grains. 

Sulphate  of  soda  •  •  • «  4.65x1^  =  9S  grains. 

18.  The  addidon  of  oxalate  of  ammonia,  or  oxalic  add,  to 
a  pint  of  the  boiled  water  (12)  furnishes  a  precipitate  of  4.7 
grains  of  oxalate  of  lime,  indicating  of 

Sulphate  of  lime  ••••••  6  grains. 

19.  To  give  a  general  view,  therefore,  of  the  components  of 

the  mineral  water  which  has  thus  been  examined,  we  should 
place  them  as  follows 
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<^ie  wine  piiU.  contaias  * 

Cobic  Inches. 


Carbonic  acid   11 

Nitrogea    I 

Qaaeolu  ccoiteoto.  , .  12 

Grains. 

Carbonate  of  lime   2.20 

Carbonate  of  iron   •  2.40 

Carbonate  of  magnesia   •••••  2.10 

Muriate  of  magnesia  6.00 

Sea  salt   7.00 

Sulphate  of  magnesia   7.50 

Sulphate  of  soda. •  •••••••••••  9.30 

Sulphate  of  lime  51 


Aggregate  weight  of  solid  concents, .  40.50 

20.  Besides  the  substaiuses  now  emimeintedy  and  which  may  be 
considered  as  the  most  frequently  occurring  ingredients  in  mine- 
ral waters,  there  are  others  occasionally  present,  of  which  the  fol- 
lowing is  an  enumeration,with  the  best  methods  of  detecting  them. 

a  Carbonate  of  soda  is  known  to  exist  in  water^  when  after 
baling  been  boiled  down  to  half  its  bulk,  and,  if  necessary,  fil- 
tetedy  it  reddens  tumeric  paper,  and  restores  the  blue  of  lit- 
mus reddened  by  vinegar ;  it  also  affords  an  effervescent  pre- 
cipitate with  nitrate  of  baryta,  soluble  in  dilute  nitric  acid. 
This  carbonate  is  incompatible. with  the  soluble  salts  of  lime. 

Muriate  of  lime  may  also  be  used  to  detect  the  alcaline  car- 
bonates, with  which  it  affords  a  precipitate  of  carbuuaLc  of  lime. 
Carbonate  of  soda  is  distinguished  from  that  of  potassa,  by  the 
latter  affording  a  [wecipitate  in  neutral  muriate  of  platinum, 
which  the  former  does  not.  Carbonate  of  ammonia  is  ob- 
viously discoverable  by  its  smell,  when  acted  on  by  caustic 
fixed  alcali,  or  lime. 

b  Silica  is  detected  by  evaporating  the  water  to  dryness,  and 
boiling  the  residue  in  dilute  muriatic  acid.'  The  silica,  if  pre- 
sent, remains -as*  a  white  powder  not  altered  by  a' red 
heat,  but  iubtantly  fusing  with  a  particle  ot  carbonate  of  boda. 
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c  Boracic  acid  and  borax  have  been  found  in  certain  lakes  in 
India,  and  in  some  paits  of  Italy,  To  detect  boiacic  acid,  evar 
porate  to  one-eighth  the  original  bulk  of  the  water,  and  add  car- 
bouate  of  soda  as  long  as  it  occasions  any  precipitate ;  boil 
and  filter.  The  filtered  iiquor  will  contain  borate  of  soda,  with 
some  other  salts  of  the  same  basis ;  evaporate  to  dryness  in  a 
platinum  crucible^  and  digest  the  residue  in  three  or  four  parta 
of  sulphuric  acid»  diluted  with  its  bulk  of  water.  If  ^boraeic 
acid  be  |>iestiit,  it  will  separate  in  micaceous  crystals. 

d  Alumina  has  been  found  in  a  few  mineral  waters  in  the  state 
of  *a  sulphate.  It  may  be  separated  by  the  following  process : 
firaporale  to  dryness,  ^est  m  akdiol,  and  le-diasolve  (he 
residue  in  eight  parts  of  water ;  filter  and  add  oxalic  acid, 
which  throws  down  lime,  and  which  being  separated,  leaves 
magnesia  and  alumina  in  solution.  Carbonate  oi  ammonia 
throws  down  the  alumina  and  leaves  the  magnesia. 

Pure  ammonia  throws  down  both  alumina  and  magnesia. 
These  earths  may  be  separated  by  solution  of  potassa,  which 
dissolves  the  former  but  not  the  latter. 

e  Manganese  is  sometimes  found  in  water,  but  only  in  vary 
small  proportion,  so  as  not  to  amount  to  more  than  a  trace. 
Dr.  Scudamore  found  :i  ii  ice  of  manganese  in  ihc  waters  of 
lunbridge  Wells,  and  it  has  never  been  discovered  in  .larger 
proportion. 

/  It  has  been  said  that  certain  nitrates  are  ooeasionally  present 

in  water,  but  such  solutions  can  scarcely  be  called  mineral 
waters.  If  nitrate  of  hmc  be  present,  it  will  be  taken  up  from 
the  residue  of  evaporation  by  alcohol,  and  may  be  . decomposed 
by  cacbonale  of  potassa,  so  as, to  afford  carbonate'  of  liipe  and 
crystals  of  nitre. 

g  It  sometimcB  happei>8  that  water  contains  lead,  which  may 
be  detected  by  evaporation  to  one-eighth  its  bulk,  adding  a 
fiew  drops  of  nitric  aeidt  and  then  hydriodate  of  potassa,  which 
gives  a  yellow  insoluble  precipitate;  and  hydro-sulphuret  of 
ammonia,  which  forms  a  deep  brown  or  black  cloud.  These 
pcecipitate&  m^y  be  reduced  by  heating  them  before  the  blow- 
pipe upon  cfaareoaly  mixed  with  a  little  black  flux. 


830         PrvftHim     ike  Catmmrim  Cmve 

it  a  t»rowii  colour,  espedally  when  evaporaledy  It  may  be  ^ 

stroyed  in  the  dry  residue  by  igniting  it  with  a  bmaii  addition  of 
nitrate  of  ammonia. 

Ilie  following  analyses  of  minenl  watm  mj  Iw  adfantt* 
^MWiLy  oonmllad  1^  the  stadBnt^  «•  coirtaimiig  a  vaxietyof 
viafel  details^  iHilcli  aie  necemrily  omitted  in  the  abore  obser* 
Tations. 

1.  Anal^m  qf  the  Hot  Springs  at  Baik,  by  Biefaard  Phil- 

%  Amd^  i)f  ike  Bngkkm  Chal^hmte,  by  Dr.  Maicet. 

3.  Jna^su  of  the  TutUtridge  WeUs  WcO^s,  by  Dr.  Scuda- 
more. 

4.  The  9utk  dMplor  of  Mx.  ChildKn'a  Dfmdutim  ^ 
Thmard'ii  JGkiay  on  CftMnool  Awai^m. 

Art.  11.  On  some  Properties  of  the  Catenarian  Curve 
with  reference  to  Bridges  by  Suspendon*  Tn  a  Letter  to  the 
EDiTOB/rom  Da  visa  Giubrt^  Esq.  F.R.S.  mnd  M.P« 

Dear  Sir, 

Now  that  the  properties  of  the  Catenarian  curve  have  ao 
qaited  real  importance  from  Ae  construction  of  bridges  by 
suspension,  I  flatter  myself^  that  the  lollowing  inveetigatioa  mU 
not  be  considered  as  wholly  uudeserving  of  attention  :— 

It  28  needless  to  remaik,  that  almost  every  general  principle 
of  meehanics  requires  to  be  modified  in  its  reduction  to  pcao* 
tiee.  Thus  inertia  end  friction  are  omitted  in  the  abstract  theory 
of  machines.  The  difference  of  form  between  the  bridge  and  its 
suspending  chain,  and  still  more,  perhaps,  the  weight  of  the  imks 
<Hr  bars  connecting  them  together,  must  sensibly  alter  the  mathe* 
uatical  form  of  the  curve :  yet,  from  the  oatsnary  akne,  can 
the  real  principle  for  constructing  these  bridges  be  derived ;  and 
they  will  probably  be  found  not  more  remote  iroui  practical 
cases  than  other  general  principles^  and  equally  capable  of 
receiving  all  necessary  corrections. 

Hie  elements  of  l)ie  Catenarian  curve  are  gtvan  in  most  ia^ 
Uoductory  treatises  on  fluxions ;  but  to  avoid  the  necessity  of 


uiyui^cu  Uy  LiOOgie 

.1 


wkk  r^wnnce  to  Briigei* 

n/Smm^  la  mm  yrtiCTiUar  idsaj  may  be  tftated  in  ft 
few  lines. 

Let  a  =  e  constant  force,  estimated  in  length  of  the  chain, 

Tvhich  acU  iiorizontaliy  on  A,  the  apex  of  the  curve; 
«  cs  tfae  leogib  of  chain  or  periphery  of  the  cnrvey  between 

itt  apex  Ay  and  thepoinftof  eeolion,  by  any  ofdiute 

EP.: 
y     the  ordioate : 
X  zs  tbe  abiciw. 

Now  the  curve  beii^  aneteined  in  equiUbrio  by  theae 

forces, 

By  the  weight  of  the  chain  acting  perpendicularly 

downwards ; 

By  the  force  at  A  acting  honaontally ;  and 

By  the  suspension  acting  in  the  diieetien  of  the 

curve  at  P. 

These  forces  must  be  represented  in  magnitude  and 

direction,  by  the  incrementid  triangle  Prf-^-therefore 
•    •  •  • 

xiyiizia^  consequently     :     : :  z* :  a* 

But  ar'+y^  :=    in  all  curves ;  therefore 

• 

zz 

z^\3fiii  a^-^z*  :  z*         And  x  =  .  

EquatkmA  «  «=  ^2«x+/ 


N°  3.  a  =: 


Again, 


,      •         •       •  a.r 
X  \  y  \\  z  I  a,  consequently  ax  =  zy  '.'  y  =  — 

substituting  from  £q.  A  2 

ax 

y  = 


^2ax-i-j:'  And 


a+4r+  '^2ax+j^    *  a+x-^z 
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or^by  •■batilating  it*  mihit  fat  a  ksm  E^Mtioii  A 

N°  1,  and  dividing  f)y 

SiflMitbn  B  es  a  X  A  h.  ^'^^ 

x— a 

Thui,  iai  see  Dr.  Hutton.  \'incc.  Mac  Laurin,  SfC. 

Now,  it  is  obvious,  as  there  are  not  any  arbitrary  quantitiM» 
that  all  catenaries  must  agree  in  specie,  diffisring  m  magnitade 
alone :  ^and  since  two  Equations  only  can  be  dedmd  from  tbe 
general  properties  of  the  curve,  and  there  are  fowr  unknown 
quantities,  uo  one  of  them  can  be  exhibited  in  terms  of  any 
otber,  unless  some  new  Equation  is  iatrodiiced ;  as  in  the  case 
of  a  nHudnram  or  minmim,  or  of  an  asiwned  fdalioo  in 
magnitude  between  either  two  of  the  four  quantities. 

The  maximttm,  with  reference  to  the  subject  of  this  inqviry» 
will  evidently  take  place,  when  the  force  of  suspension  at  P 
acquires  a  rate  of  proportional  increase  *  equal  to  that  of  or 

if  b  represent  this  force,  when  A  =-  JL  But    a:  a*+^  s& 

b  y 

a*+2cur+«P  •   Eiq«A  N^'S. 

b  as        *.«  6  s  jr  And  -i-  =  -2.  coiwequently 

«+«  y 

x:y:  :  a-f ^  :  y  But 

or :  y :  :  z      :  a  therefore 

A*f*«r  z-f-o 
y  ssax  —J—   But  y     axA  L.  ^—  consequently 

 =s  A    Or  substituting  for  2  from  Equa.  A  N*'  2 


>/2ax4-a;'  x  h  L,  -=s=—  — a=:0 

The  expression  may  now  be  simplified  by  assuming  a  s=  1 
^       /-   V2ar+4f+ar 

Then  v  x  A  i.    ,         —  -  x  —  1  =  0  From 
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>e,  by  approximatiooe,  it  will  be  fouiidt  thai 
x=  0.81  very  nearly 
a  and     being  now  given,  z  will  be  found  from  Equation  A, 

and  jr  from  Equation  B. 
Tlie  four  qiUBtitiM  and  b  will  therdbre  itand 

ar  =  0.81  Log  9.9084850 

1 

y  s:  1.1996  . «  Logp  0.0790003 

rss  1.5087   Log  0.1786029 

^  =  1.81   Log  0.2576786 

Angle  of  fuspension  56°.2^\  as  deduced  through  the 
incraiiMiital  triaog^a  fivMn  a  s  and  ^ 

By  applying  these  deductions  to  a  span  of  5G0  feet,  equal  to 
that  of  the  proposed  bridge  across  the  Menai  Strait^ 

a  :^  233.4  Feet  ^  Where  all  the  quantities  must  be  coor 
jcs=  189.1  Feet  I  sidered  as  feet  of  tb^  suspending  chains, 
3fs=280  Feet  )  augmented  proportionally  in  weight  by 
X  s  353.2  Feet  |  tibe  horizontal  Ividge^  and  by  tke  media 
h  £=  422.5  Feet  J  of  snspension, 


It  is  obraoasy  from  these  valuet  of  x  and  tiiat  the  curva- 
ture is  never  likely  in  any  practical  instance  to  meet  the  theo- 
retical maximum. 

When  X  is  small  in  comparison  of  s^  a  mudi  easier  method 
may  be  used  than  that  by  approxbnatioOy  and  soffidently  near 

to  the  truth. 

f  ktm  been  fonad  cqnaltoaxik/^  *  hfirt  when 

•«  is  small  in  comparison  of  z,  Uie  h  L.  of  —  will 

1-/^        .  2j? 
not  diffisr  much  firom  —  then 

z 

jF  =  2ay  bntaa    ^^"^  Equ,  A  y  > 

Z*  —  X  X* 

=  2  X  X  Y    3^  *  ■    ^    \*l/z  =  z'—  X'  or 

z*  ^yzssai*    By  completing  the  square,  4rc. 
VouX.  K 


uy  Google 
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2s  j^4-V^:ty By  vrioif  tlii«         for  in 

*  =   .Equ.  AN°3 

a  &   2i         since  a^+ai" 


Now  assign  to  x  and  y  their  respecttve  values  25  and  280 

feet,  as  they  are  given  tor  Uie  Mcuai  Bridge ;  the  quantities 
will  tken  be  found, 

ass  IddOFeet 

xs=  25 

^  =  280 

Z  ss  282.2 

b  ss  1605  or  about  5.7  x  by    the  weight  of  tlie  chains. 

bridge,  jv.  or  three  times  their  weight  nearly. 
Theaiagle  of  svspension  iO^  8'. 

if  xbt  now  doubled,  or  x  and  y  are  taken  in  the  proportion 
of  50  to  280,  the  quantities  will  be» 
a  =  808 

0?=:  50 
^  =:  280 
%  s  288.0 
5  =  858 

The  angle  of  suspension  19°  39'. 
In  this  case  the  values  of  a  and  6,  represeuUug  the  strains 
at  the  apex  of  the  curre  and  ai  the  pohii  of  safpension,  are 
very  nearly  one^half  of  the  former.   And  from  the  equations 

asz^  and5asg  x'^^f      it  appears,  that  g,  and  conse« 

quently  5,  must  increase  or  diminish  in  the  reciprocal  proportion 
to  X,  as  y  is  supposed  constant,  and  x  is  finmd  to  differ,  when  x 

is  25  or  50  by  no  mote  than  a  few  feet.  If  these  relations  of 
a*  and  y  are  taken  as  the  bases  of  calculation  by  the  strict 
fbrms>  the  results  will  remain  substantially  the  same,  and 
general  conclusion  may  safely  be  deduced  from  the  wh<de. 
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That  with  reference  to  the  strength  and  safehf  of  $u$pcnded 
hridgeSy  in  aU  cases  Hhdy  to  occur  in  praeticey  dmr  poinis  of 
attachment  cannot  be  too  lo/ti/f  nor  consequently  the  curvcUure  of 
the  chaim  too  great. 

The  greatest  span  of  a  catenary  arch,  capable  of  betoff 
formed  by  iron  or  steel,  on  the  supposition  of  these  netnls  sap- 
porting  the  utmost  degree  of  tension  theoreticaUy  assigned  to 
them,  may  be  estimated  iu  the  following  manner : 

If  the  tenacity  of  iron  be  taken  at  50,000  pounds  for  a 
square  inch,  and  the  specific  grarity  of  iron  at  the  nuMiolns 
of  tenacity  will  be  14814  feet.  Put  this  equal  to  in  the 
expression  for  a  manmnin,  tiien  y  will  be  fonnd  c:  9817  feet, 
and  coiibcquently  the  whole  span  or  2y  19634  feet,  about 
3.7  miles,  but  then  x     6629  feet^  or  1.25  miles. 

Steel,  being  supposed  to  ha?e  three  times  the  t^naci^  of  iion» 
wOl  extend  all  their  morements  threefold. 

When  X  and  3^  are  equal  to  each  other,  they  will  be  1.16 
very  nearly,  a  being  unity,  and  2  =  1.914. 

If  a'!=  unity,  and     y,  and  z  are  taken  indefinitely  grcatt 

if^hL.  T+2i 
i  ss:  2; 


Aet.  III.  Observations  respecting  the  Geography  of  Phmts, 
Addressed  to  the  Editor  of  the  Quarterly  Journal  of 
Science^  &c. 

Sir,  Bath,  \%th  August,  1820. 

» '  The  accompanying  Letter,  in  Schraber's  Botanical  Jout' 
noZ*,  appears  to  me  to  contain  much  valuable  intbiniation  upon 
the  new  and  interesting  branch  of  ^clcnro,  to  which  it  relates, 

Jahrbucher  der  Oewachskiuide.    Hera«»geg«^  ¥011  K.  SpH»|el» 
A.  H.  Schmder  und  H.  R  link.  EMleBB««l«f,«t«tei  Hift, »» 

Digitized  by  Google 


336  Observafiam  on  Humboldt^g  Works 


Two  papers  upon  the  Mibject  are,  indeed,  to  be  fonnd  in  thv 

Amcenitates  Academics,  entitfod  SiafwmPlmiiiaatwm  and  CWohm 
Plantarum.  These  iiiay,  perhaps,  be  attributed  to  Linnfleus  him- 
»elf>  They  are  merely  slight  sketches,  wliich  were  aeyer  filled 
lip.  The  inquiry  appears  lo  have  slept  afterwards,  and  itis 
only  very  lately  that  it  has  been  remed  by  Hainboldt»  Bkt>wa> 
Wahlcnberg,  Stromeyer,  Ramond,  Decandolle,  Ensrelhardt  and- 
P  arot,  Sfc,  %c.  The  principal  writer,  however,  upon  this  subject, 
it  M.  Humboldt,  the  cekebrated  tvaveller,  llie  varied  and  ex- 
tenferre^infimnation  of  this  philoeepher  is  well  known,  and  justly 
appreciated  ;  but  the  extreme  vivacity  and  brilKancy  ot  his  ima- 
gination, and  the  propensity  to  generalize,  which  he  manifests 
upon  all  oceasionf,  are  too  cons^euoos,  not  to  excite  our  doubts 
respecting  the  accuracy  of  some  of  his  condusions.  Hbwftf 
we  are  justihcd  iu  this,  the  following  critical  and  illustrative  re* 
marks  will  shew. 

I  am.  Sir,  yours,  3*c»  j-c, 

J.  F.  D. 

OburvationM  upon  two  Works  of  A.  de  Humboldt^  concerning  Ms 
Gfoynyily    Plants*  In  alditer  i§  A,  if.  Schroder, 

At  a  period,  when  particular  observations  upon  the  distribu- 
tion of  plants  have  become  so  abundant,  that  the  geography  of 
plants,  from  an  insignificant  number  of  scattered  remarks,  has 
raised  itself  to  an  independent  science,  every  new  contribution 
certainly  merits  the  greatest  attention.  Permit  me,  therefore,  to 
communicate  to  you  a  few  remarks  upon  two  treatises  which 
have  lately  appeared  upon  this  subject,  by  M.  de  Humboldt. 
Should  the  interesting^  nature  of  the  subject,  and  the  desire  which 
1  have  frankly  to  lay  before  you  my  opinioa  thereon,  give  too 
great  aa  extent  to  this  letter,  I  earnestly  crave  your  iadttigeAce. 

The  treatises  alluded  to  are  the  fdlowing : 

1.  Alexaiid{,r  de  IliUhboldt  dc  distributione  geographic/1  P la ji- 
tarum  scewmkm  cmli  temperiem  et  altitudmem  mmUmrn,  As 
ilie  Pfokgoneim.  to  the  wixks  JVetw  gmera  si  qmsms  pkmr 
isKrum  qtmsin  peregrinatioiie  coUegerunt,  descripserunt  et  par- 
tim  adumbraverunt  Bonpland  et  Humboldt;  e  schedis  Bonplandi 
in  ordiuem  dtgessit  Kunth«   Tomus  1.  Lutetise,  1^15, 


m  the  Geogn^  rfFkmt9.  ^7 


2.  ijfwwfaw  JUT  lif  M4|««ro»  otorse  dam  Udmirikiaiifm  4u 

Jbrmei  Vigkaie$.   Pam,  1816. 

Read  in  ibe  Institute  of  France,  29th  January  1816. 

In  the  treatise  which  I  have  marked  No.  1.,  the  Autiior  con- 
M&n  obieAy  the  following  oljactt:— *!.  The  whole  number  of 
hithorto  known  piantii  and  their  .dlstrilmtion  in  the  difoant 
parts  of  the  world.  9.  The  diftribntion,  in  regard  to  climate, 
of  some  of  the  mos-l  important  families.  3.  The  distinction  be- 
tween the  social  and  solitary  occurrence  of  plant8«  4.  Whether 
tiie  Mme  planis  are  fonnd  in  both  great  oontinentti  and  to  what 
extent.  5.  The  comparison  of  temperature  in  tife  old  and  new 
world  s  ill  (liileient  latitudes.  6.  The  influence  of  altitude  upon 
vegetation  in  the  different  zones;  and  lastly  (7),  he  gives  us  an 
eaany  on  the  determination  of  the  climate  that  is  best  adapted 
to  any  of  the  moat  important  enlttvaled  plants ;  iuid  in  the  work 
itself,  to  which  No.  1.  forms  the  introdaction,  the  families  are 
generally  followed  by  a  geographical  view  of  the  same.  The 
treatise  which  1  have  marked  No.  2.  cannot  pmprr I y  l^e  ron- 
•idtied  as  any  thing  mote  than  an  abridgment  of  No.  1.  But, 
before  1  enter  upon  the  proposed  examination,  I  wish  to  offisr  a 
few  observations  upon  what  the  author  says,  in  a  note  p.  xii., 
upon  the  science  of  the  geography  of  plants. 

If  he,  by  the  following:  Oeographia  plantarum  vmcula  et 
eognoHonem  tradiif  ^ictftiff  omnia  vegeiahSia  mier  se  eomnega 
mi,  t^rrattrmchtt  quo$  teneani,  m  aerem  aimospheBricum  qtuB  sU 
€oru7n  vis  osiendit,  saxa  atque  rapes  quibus  pofissimum  algarum 
ffimordm  radidbuiqm  destruaniur  docet,  et  quo  pacta  in  teliuris 
mperfkie  hmrna  sateoAir,  cmmemarai*/'  intends  to  give  a  de6- 
nition  of  die  geography  of  plants,  one  cannot  by  any  means  ap* 
prove  of  this  view  of  the  subject ;  because,  being  merely  an 
enumeration  of  the  chief  points  which  constitute  the  science, 
no  advantage  is  gained  by  it.  The  examination  of  die  natoral 
nAnities  between  plants*  or,  in  other  words,  the  natural  ar- 


*  This  is  taken  litemnv  from  his  earlier  wocky  eaftiU«<l  <SipMtMcaAlw 
FribtrgeiitU,  Benilim»  17S».  p.  ix«  Note. 
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rangement  of  plants,  belongs  to  the  philosophy  of  botany;  awd 
cannot  be  treated  of  in  the  geography  of  plants,  unless  a  most 
aibitnu7  extentioD  be  gites  to  the  latter  phi«te»  eotiidj  at  va- 
riaaoe  with  the  meaning  of  the  words,  and  every  idea  hitherto 
associated  with  them.  So  little,  likewise,  can  the  influence  of 
vegetables  upon  atmospheric  air  be  an  object  of  this  science, 
thatit,  OB  the  contraiy^belonge  to  the  pioviiiceoC  physics;  cmt, 
if  it  must  be  treated  of  in  the  science  of  botany,  it  b  oertatoly  a 
'  part  of  the  physiology  of  vegetables.  The  inquiry  also  respect-  . 
ing  those  plants  to  which  the  disintegration  of  different  species 
of  rocks  is  owing,  belongs  principally  to  mineralogy.  The  same 
may  be  remarked  of  the  question  as  to  what  plants  are  diiefly 
concerned  in  the  production  of  vegetable  mould.  Of  the  five 
points,  then,  here  given  by  the  author,  the  second  only  belongs 
to  die  geography  of  plants.  But  this  does  not  include  every 
thing  that  belongs  to  the  sci^Ace.  That  the  author  aboold  give 
such  a  definition  of  the  geogra^y  of  plants,  in  the  year  1793, 
was  not  very  blameable  considering  the  state  of  the  science  at 
that  period ;  but  that  he  should  at  this  time  repeat  it,  when 
Prolcssor  Stromeyer*  has  so  fully  and  satisfactorily  established 
theobfects  of  this  branch  of  science,  and  when  so  mu^  has  been 
done  in  it  by  that  gentleman  and  others,  Is  90  much  the  more 
surprising,  as  there  is  a  striking  difference  between  his  own 
Essay  and  the  present  Treatise,  in  this  respect f. 

On  the  other  hand,  the  distinction  which  the  author  has  made 
between  the  Gbografby  and  the  Histoat  ov  Plants,  mmts 
entile  commendation;  and  is  so  natural,  that  one  cannot  but 
justly  wonder  why  it  has  not  been  retained  by  himself,  and  by 
nnotlier  writer  subsequent  to  him.  M.  Humboldt,  in  his  JEssa^, 
"  includes  both  sciences  under  the  title  Geoobafht  or  Plants; 
but  the  subjects  enumerated  at  p.  xiv.  belong  to  the  geography, 
and  those  at  p.  xix^-^xxii.,  to  the  history,  of  plants.  Wildenow^ 


<  *  Onamentatio  inauguialis  sisleaB  histoito  yegetftbilium  geognphiev 
spediiwn.— Gottingsc,  1800. 

t  Essai  sur  la  O^ignphie  des  Plaotes  et  tableau  pbysique  des  regions 
^uatoriules.— -Another  preceding  work  of  the  author*  T. 

.4.Gnudffi8S  dtt  KrattterktuKie.  7.  Abtheilsng. 
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comprehends  both  under  the  denomination  History  or  Pl  an  i  s. 
M.  Stromeyer  denominates  both,  GEOtiUAPiiic al  History  oz 
Plants,  by  which  the  ooofiiston  is  not  obviatsd.  tioir0ver»  he 
hM  biiBself  felt  theaeeeatlty  of  a  diwon,  finr  tfa«  otrjebs  mii- 
neratod  at  p.  xiv.,  mder  No.  1.  2«  and  3*,  belong,  the  first,  lo 
the  geography,  and  the  two  last,  to  the  history,  of  plants.  This 
piBrception,  also,  occdJ&ioned  him  to  divide  hia  arraogment  into 
tvo  pnnci|ial  sectiong. 

In  my  opinion,  the  Qbogbavht  of  Plants,  it  that  sdenoe 
which  teaches  us  to  know  the  Appearance,  Dissemination, 
AND  Distribution  of  Plants,  as  these  exist  at  FUEbENT 

WITH  A  DVS  C0K8ID&RATI0N  OF  OTHER  MATTERS  CONKSCTBO 

WITH  THEM.  It  considers  the  different  habitalt  of  plantB^  and 
the  distinction  between  those  kinds  which  are  social  and  those 

which  are  solitary,  as  well  as  between  such  as  are  plentiful  and 
such  as  are  rare;  which  is  perhaps  sufficiently  expressed  by  the 
word  (vorkonunen)  occurence.  It  determbes  the  extent  of  dis* 
tricts  over  irhich  the  plants  are  spread ;  and  the  laws  according 
to  which  not  merely  the  whole  vegetable  world,  but  likewise  par- 
ticular faiiiilies  and  genera,  are  distributed  in  respect  to  g'coji^ra- 
phical  longitude  and  latitude,  altitude,  &c.  It  borrows  Crom 
physics  and  physiology  the  laws,  accordbg  to  which  external 
dicntnstances,  as  soil,  lemperatarey  moisture,  ^-c,  act  npon 
vegetables,  for  iho  purpose  of  comparison  with  those  by  which 
the  geographical  distribution,  4*c.,  are  governed.  We  may  also 
compose  an  (Economical  Oeooeapbt  of  Plants,  founded 
on  the  results  of  scientific  researches  in  civil  occupations, 
particulaily  in  agriculture,  gardening,  and  fbrest-culture. 
(Forstwesen.) 

The  HisTO&T  OF  Plants,  on  the  other  hand,  teaches  us  the 

IiAWS,  THE  VaRXXTIBS  AND  THE  DeCAT  OP  THEIR  OrGANI* 

XATION.    HiIs  science,  also,  resolves  the  questions.  When, 

\vli(  10,  and  how  were  vegetables  first  produced  ?  To  what  ex- 
tent are  we  jusUfied  in  admitting  the  transportation  of  plants  ? 
Have  old  species  disappeared,  and  new  ones  been  product  d  I  u 
it  possible  that  one  species,  through  the  influence  of  external 
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causes »  or  through  hybrid  .geuerauon,  can  be  converted  mto 
another?  S^c.Sfc, 

This  distiiictioD  appem  to  m  the  SMve  Mtetl  iiid<pi«par, 
beem^  the  geography  of  pknts  if  fenndfld  wiioily  vpon  obMf** 

vatiori ;  whereas  a  part  of  the  history  of  plants  rests  upon  hypo- 
thesis. We  may  then  certainly  regard*  a»  separate  branches  of 
•dencey  the  geography,  the  geognosy,  and  the  ewononioal  his- 
tory, of  plants. 

1.  NtfMBBE  or  KVOWN  PLANTS,  AND  THEIR  DISTRIBUTION 
IN  THE  DWFXEXNT  VARTS  OP  TBX  WOELB.    (p.  Vli.— JCi.) 

The  author  mentions  38,000  as  the  full  number  of*  phaiiero- 
gamous  plants  known  in  catalogues  and  herbaria. 

It  does  not  appear  to  me,  by  any  means  proper  to  refer  to 
herbaria  in  calculations  of  this  sort ;  since  no  person  can  have 
the  opportunity  of  seeing  every  collection  of  plants,  and  coir- 
sequently  such  calculation  cannot  be  accurate.  This  actually 
appears  to  be  the  case  with  the  reckoning  of  the  author ;  of  the 
supposed  13,000  plants  of  South  America,  he  takes  4,500,  or  if 
we  include  those  discovered  by  himself,  7,500  as  the  number 
known  in  catalogues  (Schriften),  the  remaining  8,500  or  5,500, 
are  then  to  be  met  with,  only  in  herbaria.  To  the  torrid  zone  of 
Asia,  he  assigns,  on  the  contrary,  only  4,500;  but  since  quite  as 
many  belonging  to  this  district  are  already  to  be  found  in  cata- 
logues, the  author  scarcely  appears  to  ha\  c  brought  those  which 
are  in  herbaria,  into  calculation.  But  he  has  enjoyed  oppor- 
tunities of  seeing  plants  collected  in  ^s  portion  of  the  globe,  as 
well  as  in  America,  and  ought  therefore,  to  have  allotted  a  much 
larger  number  to  the  torrid  zone  of  Asia*  If  we  were  to  regard 
only  those  plants,  wliich  have  been  made  known  through  cata- 
logues, the  highest  number  we  could  admit,  would  be  30,000, 
for  Persoon's  Synt^pm  contains  only  21,000 ;  but  take  into  con- 
sideration all  the  hetfoaria,  and  the  number  38,000  is  certainly 
too  small. 

But  in  my  opinion,  much  more  weighty  objections  may  yet  be 

*  Plants  possesfling  visible  «taoMii»  and  pistils,  or  visible  orgaM  of 
fructi£caUoa.*-T, 
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Diadc  to  tlui  aiitlior's  cLilculation.  He  diblributcs  at  p.  xi.,  kifl 
38^000  phanerogamous  plants  after  the  following  manner : 

Eorope.*........   '7,000  , 

Asfia,  temperate  zone  .«••  1,500 

Asia,  torrid  zone 1     •  ••«••••••  4,500 

Africa,  ,   3,000 

two  temperate  zones  of  America.  ••«.•••  4,000 

The  torrid  zone  of  America    13,000 


^  ew  Holland  and  the  Islands  of  the  South  Sea  5,000 

38,000 

Since  it  ttonly  difovghthe  addltioa  of  tbeie  nvmbera,  thai 
the  turn  of  38,000  ia  obtuned,  aqiiettion  aifses,  wbero  the  a»- 

thor  has  placed  those  plants  which  are  common  to  several  parts 
of  the  world ;  especiallj  a  great  number  which  are  common  to 
Emrope  and  the  northempctft  of  Asia,  and  also  to  Europe  and 
Ae  northern  part  of  Africa.  FVom  a  more  exact  examineitini 
it  would  appear  that  only  the  most  common  are  comprised  in 
the  number  of  European  plants ;  whence  it  arises,  that  tlie  tem- 
perate lone  of  Asia  has  no  more  than  1,500  plants,  althovgii 
BmiBVfiTEXir'-t  IPkra  Tonrico  Caacnka^  for  a  -amall  part  only 
,  of  the  Moae,  enamerates  ^,000  plants ;  and  Africa  receives  only 
3,000,  notwithstanding  the  Flora  of  the  Cape,  contains  nc^aily 
as  many*, and  that  ot  Algiers,  according  to  the  author's  estimate, 
p«  x«,  obntaitts  1,600.  It  is  in  any  penon*8  power  easily  to  de* 
aMnstiaCa  liie  defects  of  tins  kind  of  calculation. 

*'rhe  author  asserts,  p.  ix.,  that  South  i^merica  possesses  only 
one  quarter  of  the  plants  belonging  to  the  torrid  zone;  without, 
however,  adducing  the  ovidence  upon  which  t)ie  assertion  is 
frmnded,  for*  he  does  not  actually  provo  that  South  America 
comprises  about  one  quarter  of  the  area  of  Uie  whole  torrid 
Zone. 

» 

2.   GxooftAPBiCAL  Distribution  of  the  Families  or 

^    Plahts.  p.  xli.— xz. 

The  author  commences  with  the  remark,  that  writers  upon  the 

*  Thmilber^$Pf9iiQmMBFkmCttf(^ 
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geography  of  plants,  have  hitherto  neglected  the  ^ographical 
distribution  of  families.  If  he  hereby  means  only  the  general 
distribittioiiy  upon  tlia  whole  surface  of  the  earth,  we  must  agiee 
with  lum;  but,  concemiiig  Uie  vdative  propoftton  of  tbeiaiiiilies 
of  plants  in  particular  countries,  Dr.  Wahlenberg,  in  his  thine 
principal  works  has  presented  us  with  much  valuable  in- 
formation. 

According  to^  my  conviction,  there  are  too  fewmaterieb  at 
present,  to  enable  ns  to  establish  the  laws  of  this  distributicHi 

with  accuracy,  certainty  and  pciieclioii.  Since,  howovci,  the 
subject  is  of  so  great  interest,  ev^y  attempt  to  tix  them  even 
provkionaUy,  certainly  deserves  ihe  warmest  support;  but  here- 
in we  must  proceed  with  the  greatest  attention  and  cantion«  .1 
propose  to  go  tlnrougfa  the  chief  points,  which  in  my  opinion 
should  be  taken  into  consideration,  and,  with  the  permission  of 
M.  Humboldt,  notice  at  the  same  time,  ,  how  far  they  have  been 
observed  by  bun. 

In  the  present  state  of  the  science  there  are  two  methods,  by 
which  the  laws  of  distribution  for  difFerent  geoccraphical  lati- 
tudes, or  to  speak  more  precisely,  different  climates,  may  be 
investigated.  We  should  either  divide  the  surface  of  the  earth 
into  certain  .  zonesa  ascertain  which  of  the  known  plants  are 
found  in  eadi  zone,  and  then  compare  the  different  Eones  with 
each  other;  or  we  should  first  take  some  Floras  of  countries  in 
different  climates,  compare  the  plants  which  are  found  in  those 
countries,  and  draw  condusions  from  these  with  respect  to  tik» 
dii^butiott  of  plants  ui  general.  Of  these  two  methods  the 
Attth<v  has  chosen  the  last ;  we  do  indeed  find  inscribed  (upon 
the  heads  of  the  table  (No.  1.,  p.  xviii.)  Equatorial  Zone, 
TBMr£HATE  Zone,  and  Polar  Zone,  but  in  the  calculations 
prefixed  to  this  table,  he  remarks  that  the  computed  distribution 
<tf  the  equatorial  plants  is  derived  only  from  those  found  by 
Humboldt  and  BoDpiandtf^  and  the  distribution  m  the  polar 


•  Flora  Liipponica.  Tentainen  de  climate  et  vegetatioiie  Helvetke  Scp- 
teatrioiuUis.— Ilura  Carpathoruni. 
t  la  &ct,  as  wo  shaU  sec  iMTcsuutly,  oiUy  bom  a  part  of  the  ^laa. 
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zone  only  accortlmg  to  the  proportion  of  the  families  of  plants 
ia.  Laplaiid.  In  respect  to  the  te0^>er«te  zone,  it  cannot 
deiurly  be  Aewn,  how  the  anihor  has  pfodoced  the  wnabm  - 
givealbr  the  same.  As  he  had  b^re  eidiibited  the  ftmilks  in 
Germany,  France  and  North  America,  we  could  wish  that  the 
imnibers  were  the  mean  of  the  proportions  of  these  countries  ; 
but  as  he  gives  in  the  sttperaeription  to  the  corresponding  hoad 
of  the  table  a  mean  temperature  of  10— 14^»  this  cannot  be  the 
case ;  for  to  the  northern  part  of  Germany  he  asoribes  «  mean 
leniperature  of  only  8°.  5,  to  the  southern  part  of  France  16®.  7, 
and  in  North  America^  according  to  hixn»  the  northern  and 
southern  parts  present  a  mean  temperalaire  of  18.  (p»  x.)  It 
were  to  be  wished  that  the  author  had  given  the. particulars  of 
his  calculation  here ;  for  no  one  can  suppose  that  the  numbers 
were  taken  at  liazard.  In  any  case  the  proportion  is  not  esti- 
mated from  all  tlie  pianta  of  a  temperate  zone. 

But  this  method  has  two  rery  obvious  defects*  The  firai  is 
this :  the  countries  in  question  not  being  contiguous  to  each 
other,  we  reiuaia  wholly  uiiiiiibrmed,  as  to  the  pioportiuus 
of  plants  in  the  Intermediate  countries.  I  suspect  that  this 
circumstance  has  occasioned  the  singular  and  contradictory 
results  in  respect  to  the  Ferns.  In  the  treatise^  No.  2^  Ae  author 
says  that  the  ferns  as  well  as  the  Glumace«e,  Amentaceae,  and 
some  other  famdies,  increase  from  the  poles  i(v,\  ard  the  equator. 
Hut  as  tliis  conclusion  stands  in  opposition  to  what  has  hithertp 
been  admitted  in  respect  to  the  geographical  distribntion  of  these 
plantSy  it  is  surprising  that  the  author  does  not  give  in  the  table 
the  proportion  of  these  families  to  the  whole  number  of  plants 
^  found  in  the  equatorial  zone,  and  not  only  the  prfi^portion  in 
the  temperate  and  frigid  aones^  which  of  itself  is  not  sfifficisnt 
to  verify  his  condusimi.  In  the  trealiaey  No.  1.  tiie  ferns  are 
not  placed  by  themselves,  the  number  of  which  dLCl  ea^LS  from 
the  equator;  but  the  table  is  as  in  No.  2.  He  remarks,  page 
3dy  that  the  ferns  in  proportion  to  the  whole  number  of  phane. 
Togamous  plants  decrease  from  Lapland  to  Germany ;  but  he 
does  not  know  whether  they  increase  towards  the  equator, 
because  if  the  proportion  he  actually  smaller  iu  i.ot  climates 
than  in  Germany i  for  example  as  1 :  60  in  respect  to  the  whole 
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ambbsr,  tbM  Ihtt  tocrid  lone  of  AoMfica  Bitt^ 

JaMiea  5y000  koom  {ihtnerogan^^  It  a|ypem,  liow- 

cver,  that  the  author  ascribes  to  South  America  460  ferns  ;  but 
we  do  not  perceive  that  he  has  made  any  use  of  this  number,  and 
be  ttmts  Im(i  to  bis  node  of  caloolatioo  here  than  in  the  other 
faoiiliM.  lliet  tlie  mnnber  of  the  pUnti  of  this  fiuniljy  how^ 
erer,  increases  toward*  the  eqaetor,  ihb  evthor  migfii  ee«ly  have 
hiferred  iiom  his  own  data;  for  he  asserts  that  among  the  i,000 
lerns,  which  are  known*,  760,  that  is  I.  are  found  within  the 
tropice ;  b«t  that  of  the  whole  nuBdier  of  phanerogamm  plants 
wych  are  known,  more  than  f  are  widiin  the  tropice,  it  aft 
variance  with  his  calculation  p.  xi.,  according  lo  which  at  least 
16|000  out  of  38,000  grow  without  the  tropics  ;  for  Jamaica  be 
givee,  alter  Schwartiy  764  phancr ogamons  plants  and  103  ferns; 
winch  makes  the  proportion  1:8.  He  also  says,  p.  83,  that  the 
numbers  of  known  PHHcts  in  Lapland,  Germany  and  Jamaica, 
stand  in  the  following  relation,  19 :  40  :  103,  and  thence  deduces, 
p.  33  as  well  as  p.  xiii«y  the  proportions  of  this  family  in  the 
tiupee  aones»  1,  2,  5t»  nrach  higher  than  those  of  the  known 
*  plmaerDgamoas  plants. 

Whilst  then  the  ferns  actually  appear  to  have  their  true  climate 
ill  tropical  regions,  (the  greatest  number  being-  lound  in  tlie 
West  Indian  Iskniis,  the  Isles  of  Bourbon  and  of  France);  it 
is  very  possible  that,  if  a  comparison  were  made  between  two 
conntries,  one  lying  near  the  equator,  and  the  other  in  the  tem- 
perate zone,  the  result  would  be,  that  the  latter  would  be  found 
to  possess  a  smaller  nvmber  of  ferns  than  the  former.  But 
4hat  the  ferns  should  inctease^  not  only  from  the  tempetate  sone 
towards  the  tiopios,  but  also  towards  the  pole,  as  the  anthor. 
attempts  to  shew  through  a  comparison  between  Germaiiv  and 
Lapland,  would  doubtless  be  a  very  remarkable  pbainomenon, 
for  the^  climates,  ontirely  opposite  to  eadi  other,  would  have 
aiMttareftelsoii  vegetalioD.  But  we  shall  see  presentlj,  that 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

*  la  fiNBt^  tkbauiBber  is  too^uuill,  for  Willileiiow  has  alrsady  1/MlO ;  aad 
mora  lately,  partteolaily  by  M.  M.  Brovrn  and  Dasraax,  many  alhen  have 
beta  made  knowa; 

'  tllaiMw,  tbisoakalatioiieBBaot  baadaaltod.  HeaaaibMiihDaMbe 
aaly  1:4:4. 
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Mb  likeme  pioeeeds  ftrom  aa  enroneoiis  method  oi  calcu* 
Itttioiitt 

The  secotid  chief  defect  of  the  Hnmboldtian  method  is  this, 
that  in  making  use  of  particular  Floras  we  consider  only  the 
pkttits  of  certain  degrees  of  geografibical  longitude,  and  not 
Ae  wkob  sone ;  or,  as  lite  author  expiessei  il»  all  those  which 
appear  withiii  the  tame  Smkm  imihemi  The  attl]ior»  iiid^» 
supposes  that  the  most  exact  uiiilurmity  is  always  found  within 
these  limits,  (No.  1,  p.  xviii ;  No.  2,  p.  5),  so  that  by  means  of 
fOflte  fiuniitea,  the  whole,  and  the  number  of  planta  behmginff 
to  Ihe  other  fimuliea  in  any  i^i?ea  district  may  be  computed; 
but  his  own  numbers  entirely  contradict  this  opinion.  I  will 
merely  otter  a  few  remarks  upon  the  following  variations  be-, 
twe^eu  the  Floras  of  Qemany,  Ftmce,  and  North  Aamno^  ai 
gimi  by  the  author. 


Ffmee. 

North 
Afnerica. 

.  W 

i* 

1 

- 

i 

its 

'■h 

it 

■h 

if 

The  endeavours  to  eiqplain  this  strikiii^  AiS^^f^t^  by  the 
circumstance,  that  North  America  extends  itself  ftnrther  to« 
wards  the  north,  as  well  as  towards  the  south,  than  the 
two  cited  European  countries,  and  therefore  its  Flora  has 
a  character  partly  polar  and  partly  tropicaL  But  this  ex- 
pkmation  is  not  sufficient,  for.  In  the  first  place»  it  appeara 
that  these  two  particulars  should,  to  some  extent  at  least, 
have  reciprocally  this^  effect,  viz.,  that  North  America  should 
possess  a  greater  number  both  of  polar  and  of  tropical  plants ; 
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and,  socoiidly,  a  similar  anomaly  is  observed  on  cuai paring:  (tu* 
European  Flora  with  the  Flora  of  a  district  in  Noitli  America, 
which  has  the  same  climate ;  for  example,  with  the  Flora  of 
Fhiladelphia.  According  to  WiUiam  Bsrtnun's  ProdnmmB 
Flora  PhUadelphiccBy  the  proportions  are  nearly  as  lbllow»  Uie 
cultivated  plants  being  omitted  : — Crttciferm  ^^^j,  Umbelliferce  -ig, 
Caryophyllece  Besides,  it  mig^ht  be  shewn  that  the  geo-- 
graphical  longitude  occations  a  marked  difference.  Thus  the 
ant^  himself  remaiks,  p.  7^,  that  f  of  the  known  Pipenusem 
are  found  in  America.  Moreover  it  is  evident,  tioin  tin  im- 
mense number  of  species  of  Erica  which  grow  at  tlie  Gape  of 
Good  Hope,  that  the  femily  to  which  this  genus  belongs  stands 
in  qmte  di£ferei^  relations  to  other  phanerogamous  plants  hi 
Africa,  and  under  the  same  latitude  in  South  America  and  New 
Holland.  The  great  number  of  Astray ali  in  Siberia  shews  tlie 
proportion  of  Legurainosae  there,  to  be  different  from  that  of  the 
temperate  parts  of  Europe  or  North  America*  In  Gmelin's 
Fkra  ISbirieay  the  Leguminosas  make  i*^,  in  Germany  about 
The  stiiking  ililieience  between  a  littoral  and  conti- 
nental climate,  which  has  been  particularly  noticed  by  Wau- 
l.MBEB.Gt,  is  also  very  important  here*    -  - 

Since  tlie  polar  zone  is  of  .so  little  extent  in  respect  to  geo> 
graphical  latitude,  we  may  here,  perhaps,  establish  laws  from 
tlie  Flora  Lapponica  only.  There  is  aiso  a  great  sameness  of 
vegetation  in  the  different  coimtries  of  the  north  polar  sGone, 
which  I  myself  have  had  an  opportunity  of  knowing  from  the 
inspection  of  a  valuable  collection  of  Greenland  plants.  In  the' 
temperate  zone,  as  has  already  been  renuuked,  the  difference 
is  so  great,  that  no  calculation  can,  be  made  from  any  single 
Flora  withoujt  great  errors.  But  this  prevails  more  in  the  vast 
extent  of  the  equatorial  zone,  where  the  different  countries  pre- 
sent the  greatest  variety ;  and  even  here  the  author's  calcula- 
tion is  founded  on  a  small  number  of  the  plants  of  one  part  of 
tho  world. 

•  nitough  an  error  in  reckoning:  the  authoi  lias  ,>g. 

.  t  Magazin  der  GeseUschu.ii  uaiurturBcbeoder  Fjwuiuie  su  Berlin,  filer 
Jahrgang  (1811)  3  Sjuck. 
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•  Hie  weeofiA,  and' indeed  the  most  difficulty  Biethod»  which 
comiden  all  the  known  plfints,^ha8  also  its  defbcts,  and  amongst 

them  particularly  this,  that  we  are  not  equally  well  acquainted 
with  ail  the  zones,  nor  with  ail  the  parts  of  each  zone.  How- 
efer»  this  imperfeetioa-ia  of  less  importance  than  might,  per* 
haps,  be  ims^ftned ;  tcft,  with  the  exception  of  some  ftmllies, 
which  by  iKitanista,  particularly  ui  botanical  travels,  are  neg- 
lectedy  (the  Crj/ptogamiay  and  in  a  great  measure  liliewise  the 
'Qkamkeea)^  *we  may,  with  a  tolerable  degree*  of  probal^lity» 
drmr  ctadtdioni  from  those  which  aiis  known  tospaitbg  such 
as  are  not  known,  since  it  cannot  be  admitted  as  a  general  law, 
that  a  greater  proportion  of  the  plants  of  some  families  than  ul 
otiiers  has  been  discovered.  We  may,  therefor^,  reasonably 
8tt|lposey-t]At  the  proportions  of  Ihintlies  aifnongst  thcniselyes 
will  be  very  little  altered  by  new  discoveries.  In  order  to  il- 
lustriite  this  by  exainple,  I  have  compared  Michaux's  Flora  of 
North  America  with  the  new  one  by  Pursh,  eindLinne's  Florot 
Lappomca*  with  that  lately  published  by  Wahlenberg.  The  fol* 
lowing  are  the  results 


Leguminosae 
Umbelliferas 

Gompositee . , , , 
Cruciferss  •  •  • , 

Juncese   

Graminece  •••• 


1^ 

A* 


Wahlen 
lierg. 


1^ 


Now  since  the  confbmdty  between  the  formerly  known  and 
lately  discovered  plants  is  so  striking,  even  in  small  numbers, 
this  conformity  would  be  even  greater,  were  we  to  comprehend 
in  our  reckoning  all  the  plants  of  a  certain  zone. 

*  Edit.  Smithii. 

t  The  very  small  number  of  North  American  pianls  of  lliis  faiuily  is  the 
reason  why  sone  newl;«disoercNd  species  alter  so  conidderably  the  pro* 
portkML 
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But  ftldHMgli  we  nay  in  iBtda  tunner,  witfi  Meming  aecnnKj, 

conclude  from  the  knovn  to  the  unknuuii  ])l;nits,  we  should 
nevertheless  always,  iu  our  investigation  of  the  proportions  of 
famlkit  w  mjoonuArff  w  ofder  to  attain  the  tonkas  Mrljfai 
ppeeiMe,  conriderailtlie  known  plants  ctiSm  oomtryy  and  net 
a  part  only  of  the  same.    It  is  therefore  surprising,  that  M. 
Humboldt,  in  iixing  the  cU&tubution  of  tiie  famihes  of  plants  in 
flonik  Amanon,     xn^  employs  only  3^880  pUnmgnms 
plants,  althongk  lie  bimsei^  p»  yni^  estimtes  Ae  wnobcr  of 
known  plants  in  this  portion  of  die  wodd  at  13,000,  of  which 
he  gives  4^00  as  already  known  in  catalogues;  and  what  is  still  * 
]hoie«stenis1iing»  p»       5,500  as  HMtnd  iyy  himseil  In  in- 
spect to  die  toilias  femeiiyn^eotidy  this  makes  »  Yemiik> 
sMe  difieienee.  So  p.  xn,  388  Olumaoen  are  fiven,  whldi 
number  Lo  3,880,  staiuls  nearly  in   the  proportion  of  -j'-yt 
whereas  p.  239»  it  is  stated  that  M.  M.  Humboldt  and  Bon- 
pland  £Dtind  in  their  tca¥eis  343  Gltuttnceo,  which  numbefy  oom* 
paxed  with  the  wlwle  noniber  discovered,  vk,,  5^500,  prawata 
the  very  different  proportion  of 

Whilst  therefore  I  cannot  approve  of  the  Humboldtian  me- 
liiod«  I  will  by  no  means  deny  that  a  oompaxison  of  the  Floraa 
of  particfular  conntnes  may  be  very  inlere»ting»  for  ^  purpose 
of  asG«rt»ining  the  diffsreiit  proportkms  of  Ae  ISuailies  in  any 
narrow  district.  But,  in  such  a  comparison,  we  ought  to  pro- 
ceed with  all  possible  circumspection,  and  fail  not  to  take  into 
eonsideration  the  mious  objects  and  views,  by  which  tbe. 
antbors  were  actuated  in  the  constraction  of  their  Floras.  Ac* 
eording  to  M.  Hnmboldt,  the  fems  in  Germany  amount  to  r}^,  in 
France  to  but  this  difference  will,  in  a  great  measure, 
vanish,  if  we  examine  the  sources  of  these  results.  Hofimann^s 
Flora,  made  use  of  by  M.  Humboldt,  is,  in  respect  to  tbe  wboie 
number,  very  inaccurate ;  but,  in  the  family  of  the  fems,  he  has 
introduced  ten  species,  which  more  lately  have  justly  been 
omitted  f.    If  these  10  be  deducted  £rom  the  42  given,  there 

•P.  xifl. 

♦  Poljfpodium  dentatum,  incisumj  tripduniy  uiiihrist/olittniy  cynuj^iJoliMm,  tt- 

fH4dle,    Ofi.  WiLDENOW'S 
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reiaain  32,  a  nuinher  which,  with  Hofimann^s  whole  number, 
afibrd«  fy,  U  uMiy  be  very  well  auniKied,  that  the  F^iom  of 
Oemaaj  containt  at  least  %J6Q0  phaDerogaaioQS  plfmla,  and 
that  the  aumber  of  Qenmut  ferns  known  at  present  ia  36 — 38 ; 

therefore  the  proportion  of  this  family  to  the  whole  number  of 
phanerogamouA  plants  should  be  ^  or  Many  F/oros. admit 
likewiie  otdtiyattd  i^aats,  and  sinoey  of  some  foniilies,  a  con* 
sklerable  namber,  but  of  others  onlv  very  few  are  cultivated, 
there  arises  in  this  way  another  considerable  variiition. 

The  autlior  very  justly  remarks,  p.  xiv.,  that  in  a  comparison 
of  different  aonet,  we  can  only  take  into  consideration  those 
plants  witich  grow  in  the  plains.   It  is  indeed  evident  that  the 
result  must  be  fallacious ;  if,  for  example,  in  South  America,  we 
reckon  those  plants  which  grow  at  any  considerable  height 
above  the  surface  of  the.  sea,  since  they,  in  respect  to  their 
hmhUaU,  belong  to  the  temperate  and  frigid  zones.   From  this, 
however,  the  author  departs,  in  regard  to  the  respective  pro* 
portions  of  natural  families  given  for  South  America,  p.  xvi., 
the  plants  of  which  these  consist  nol  growing  in  higher  lati- 
tudes, for  he  saya  himself :    Obtervandum  tamen  e$t  ho»  nu- 
mero9  vtram  distnbuiionem  turn  accwroHssime  exktbertf  ftna  non 
semper  per  plana  Zma  torridte  iter  fedmut,  ted  perstBpe  per 
clivos  Andiumy  ubi  propter  decrescentem  aeris  calorem,  diver- 
sancm  regiowim  Fhree  se  excipere  viderUur."    Likewise  in  the 
proportions  given,  p.  xiv«  for  Qennany  and  France,  and  p^  xv. 
for  North  America ;  those  plants  are  not  excluded  which  grow 
at  such  an  altitude,  tliat  they  cannot  be  regarded  as  belonging 
to  the  temperate  zone.  The  superscription  to  the  table,  p.  xviii., 
rons  thus:  rtUh  plantanm  in  ioci$  pkmii proveuienUum ;**  it 
was  therefore  to  be  expected  diat  the  plants  of  the  higher  re- 
gions  would  be  excluded.  Whereas,  we  find,  with  the  exception 
of  the  UmhtUiferce  and  Cruciftroif  that  the  proportions  which 
are  given  here  for  the  equatorial  zone,  agree  pretty  exactly 
with  those  mentioned,  p.  xvi. ;  which  is  in  direct  contradiction 
to  what  he  afterwards  advances,  t;t2.,  that,  with  some  exceptions, 
the  respective  pru[>ortions  of  the  families  orphiuls  \  ary  towiuds 
the  summits  of  the  mountains,  in  the  same  manner  as  upon  the 
You  X.  S 
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pbins  io#«rdi  the  pole.  If  this  be  true  (and  it  «eem8  not  to  adaik 
of  any  douH)  ^  Orammea^  IMaJUit  Erkkue,  and  JKMe- 

dendra,  should  afford  a  tmaller  qvotsent,  when  the  i)laiite  of  the 
hiffher  regions  are  excluded,  thau  when  they  are  taken  into 
the  calculation ;  the  LegumiHom  and  Composite,  on  the  con- 
tnury,  %  gceeter.  The  Juneem,  whoee  nomber  aocordmg  to  this 
f  eaaoning,  shottld  be  smaller  in  this  pkoe^  ere  gi?en  as 
althouj^h  before  as  ^j^  ,, ;  the  Mcdvacets^  the  number  of  whiclr 
should  be  gpreater,  are  given  as      but  before  as 

Whether  the  anthor,  when  treating  of  the  second  sooe»  has 
eicludedtfae  plants  of  the  higher  districts,  I  cannot  detennin«» 
since,  as  has  been  already  mentioned,  I  do  not  know  the  au- 
thorities which  he  craploys.  From  the  proportions,  mentioned 
in  the  notes  to  the  table,  this  does  not  appear  to  be  the  case, 
for  the  numbers  correspond  exactly  with  those  gi?en  before* 

Page  33,  the  author  treats  of  the  distributton  of  the  1,000 
ferns,  which  are  at  present  known.  But  here  also  those  which 
grow  in  the  higher  regions  are  not  excluded. 

When  an  extensive  family  of  plants  contains  many  smallcar 
frmilies,  or  gfoupe,  which  present  a  different,  or  entirely  op- 
posite geographical  distribution;  it  seems  proper,  not  merely 
to  cuiisider  the  distribution  of  the  entire  family,  but  likewise 
that  of  each  group  in  particular.  This  the  autlior  has  observed 
in  respect  to  the  Qbma/ceet^  three  subdivisions  of  which,  Gra- 
mmem,  CypemdetB^  and  Juneea,  are  treated  of  separait^ :  but 
not  so  in  the  Composite.  Besides,  is  it  not  surprising  thirt 
Jussicu's  CicftoracciC  are  quite  excluded  from  the  equatorial 
zone  *. 

This  group,  however,  certainly  diminishes  from  the  tempemte 
zone  towaids  the  equator.   The  whole  family  of  the  Ompont^f 

should,  according*  to  M.  Humboldt,  diminish  from  the  equator 
towards  the  poles.  Willdenow  affirms  the  contrary  f.  The 
numbers  given  by  M.  Humboldt  for  the  equatorial  and  tem- 

n  -    -  _  L  — ____ 

*  About  340  species  are  ennmeiated  in  Prbmk>m's  Synopsii,  at  least 

4 — 5  witliin  the  tropics. 

tGrandri^s  r  Kraiiterkuiide,  p.  484,  und  Magazin 'der  Ges«UflQbaft 
aaturf.  Freuiide  zu  Betlia.  later.  Jaiurgao^,  Stes.  Stiick,  p.  ISS. 
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perate  zones,  differ  but  little  to  i) ;  indeed,  if  we  take  for 
the  temperate  zone  an  equal  exiAui  to  that  uaed  by  the  author 
for  the  equatorial  zone^  the  fffoportioiiB  do  not  yary*  At  the 
Cape  of  Good  Hope,  aoeordm^^  to  Thnnbcrg's  Prodromus,  the 
Co?nposit(e  nm\ie  about  ^,  a  greater  proporLion  tban  in  the  equa- 
iomi  zone,  accordiDg  to  M.  (iamboldt.  This  example^  then, 
shewa  how  follacious  are  the  calciilatioiia  in  reipect  to  parti- 
calar  coontriet. 

Besides,  which  ever  method  we  choose,  we  shall  always  meet 
with  plants  that  are  common  to  several  zones  or  Floras.  There- 
fore  the  qaettion  arises,  what  are  we  to  do  with  them*   In  my 
apMuoiif  we  ahonld  (in  order  to  diacover  the  increase  of  the 
nmnber  of  plants  in  any  family,  either  towards  the  pole  or  the 
equator)  exclude  theui  entirely,  for,  in  the  first  place,  it  appears, 
that  we  learn  most  accurately  the  prevalence  of  this  or  that 
Iwaily  in  a  dimate,  from  the  nnmber  of  plants  which  are  pecu- 
liar to  it ;  and,  secondly,  we  may,  by  the  other  method,  obtain 
a  result  entuely  unnatural,  i'ov  in  a  small  sum-total  (total- 
sunime)  a  family  may  contain  some  plants  which  are  but  little . 
affected  by  variations  of  climate.  Tliis  mark  will  be  ren- 
dered dear  by  an  example.  According  to  &e  anthoi^s  estimate, 
the  Ftlicss,  in  Lapland,  make  j^,  in  France  only      from  which 
he  concludes  that  Lajjhuid,  or  the  polar  zone,  is  more  farour- 
able  to  these  plants  than  France.    But,  it  is  quite  evident  tliat 
this  condosion  is  not  just,  because  the  ferns  diminish  from 
the  tropics  towards  the  tanperate  sone ;  and  becanse,  in  the 
eqaatoiial  zone,  the  plants  of  this  family  are  rare  in  the  more 
elevated  regions  (see  p.  li.)*    This  becomes  even  more  manifest 
from  the  dreumstance^  that  in  liapbmd»  twoonfy  out  of  nineteen 
ferns  found  Ibere  are  pecnliar  to  it*;  wfaeieaSy  m  France,  we 
find  a  much  larger  proportion  of  ferns,  which  are  not  met  with 
in  polar  countries.    Those  groups  and  genera,  ou  tlie  contrary,  . 
to  which  the  polar  zone  is  justly  considered  to  be  favourable^ 
for  example,  Cariceif  Sas^agm,  and  Rhododendra^  possess  in 

•  PfHypodium  hyperboreum  and  Aspidium  LonchUis,  These  appear  Hkewiss 
without  the  polar  zone,  but  at  such  an  altitad«,  that  they  cannot  be  ad- 
mitted aaMSf  the  plants  of  the  temperate  sane. 

8  2 
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this  zone  a  much  greater  piupai  lion  of  species  whicli  are  pe- 
calkur  to  it.  Lastly ,  only  a  fev'  r  f  the  Lapland  ferns  appear  at 
any  considemble  heifht,  and  WahleBberg  remarks  that  eves 
these  do  not  always  resist  intense  cold  *. 

It  has  often  been  remarked  already,  that  by  reason  of  the 
present  impeifect  state  of  our  knowledge,  we  cannot  give  the 
|i;eogTaphicai  dislribution  of  oertain  families.  Thw  prevails 
chieBy  in  respect  to  cryptogamons  plants,  FiMea  excepted. 
Notwithstanding  the  anther  admits  this,  p.  xiii.,  yet  he  brings 
forward  in  his  tables  the  foli  uving  proportions;  the  nniiiber  of 
cryptogamous  to  tlie  number  of  phanerogamous  plants,  in 
the  eqnatorial  aooe  1  :  d,  in  the  temperate  1 :  2,  In  ti>e  frigid 
1:1.  As  it  appears,  that  in  the  cryptogamia  we  should  dis-^ 
tiuguidh  between  the  different  families  ;  so  it  is,  perhaps,  quite 
evident  that  the  mosses  and  iicheus  exist  in  a  much  greater 
proportioii  in  nordiem  oonntries ;  for»  in  the  fhrst  place,  there 
are  a  great  number  of  spectee  pecnliar  to  these  coontnes,  and, 
in  the  second,  those  two  families,  in  Dr.  Wahlenberg*8  Flora 
Lapponica,  make  about  ol  Lhc  whole  vegetation,  whereas 
they  comprise  only  a  smalt  part  in  the  Floras  of  middle  Europe. 
But,  in  lespeet  to  the  liingi,  the  temperate  zone  is  more  layonr- 
.able  to  them  than  the  frigid ;  in  the  Fhra  Lappomca  t  ihey 
make  only  -f'-j-  — y^;  whereas  in  M.Sciiumaciier's  Enumeratio 
Piantarum  SMUmdiee,  they  amount  to  nearly  one  half  of  the 
whole  Flora.  And  if  we  add,  that  the  difficulties  which  oppose 
themtdTeB  to  the  eMmination  and  determination  of  llie  fhngi 
espeoially  in  travelling,  may  have  rendered  tlie  proportion  too 
small,  and  besides  that  many  fi^ngi  appear  to  be  omitted  in 
the  last-named  Flora ;  the  difference  then  becomes  so  wonderftd, 
that,  at  all  events,  the  nnmber  in  Lq>land  most  be  too  small  |* 


*  ^  Xx  Jam  relatis  constat  plerajsque  Filices  Lapponicas  e  latere  Nor- 
vf  1^  alpiiun  proveBire  locit  augustia  oocuUis  meridiei  expositis.  Pau« 
cUsimo  in  ipsis  alpitms  observata)  BcroMcnlos  reoraraiqae  inSxiBie  abs- 
coaditoB  sibi  elisnnt,  ibique  brevi  vigent;  sdeo  nt  neqne  Iub  repagneiit 
eaBtetaram  natiiram  frigoris  impatieatissinaaL"  fUm  X^iffmiceif  p.  3B0» 

i  FhraLtpponiMu  fBtKNiaetiivp.lxiu. 

t  Namely,  fOO  ont  of  2,180. 
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I  am  of  opinion,  then,  th  it  in  the  Flora  ol"  any  smali  district  in 
middle  Europe^  if  we  esumate  the  fungi  at  we  sliaU  be  near 
the  truth. 

As  to  the  whole  Bvmber  of  the  Oryptogmum^  the  propottkm 
of  then  to  the  phasero^moiM  plaoti,  in  ^o  abore-mentioned 

Flora,  is  as  2  :  1;  exactly  the  reverse  of  that  given  by  the  author, 
for  the  temperate  zone.  In  Sciiumaciier's  Enumemtm  they  are 
aoy  3 : 2,  although  this  Fhm  ia  vwrjdefectihre,  m  reepecttothe 
aquatic  Cryptogania.  Theie  proporUom  by  no  hmum  afpraa 
with  the  general  proportions  of  the  temperate  zone  ;  for  plants 
of  diminutive  size,  are  common  to  a  greater  number  of  diiierent 
diatricti,  than  those  of  a  more  contpicaooa  ikmxk  ;  aad  if  we  ox* 
amine  aay  eooBiderahle  tnct  of  eomtry,  wo  ahall  find  that  the 
latter  do  not  extend  tiMBaaelTea  in  the  eame  proportion  aa  the 
former.  In  the  mean  time,  we  would  ecriainly  admit  a  higher 
proportion  of  cryptogamous  piaota  &r  Germaoy,  and  Fraxus^ 
than  that  given  by  the  aothor. 

At  the  conclusion  of  tbii  divitioDy  I  beg  leave  to  ofier  a  hm 
remarks.  The  author  says,  p.  xv.,  that  the  Lahiat<E  and  Umbel- 
lifercB  diminish  towards  the  pole,  from  which  we  might  naturally 
conclude  that  they  are  most  abundant  in  the  equatorial  Me, 
especially^  as  this  is  the  case  with  the  Mahfocem,  Aj^orhiaeemf  ' 
-and  Legumiima,  with  which  they  are  In  general  associated. 
But  we  perceive  afterwards  that  the  author  reckons  these  two 
families,  with  those  that  are  most  abundant  in  the  temperate 
zone.  This  is  more  clearly  stated  in  the  Treatise  No.  2.  Be- 
sides, it  apfiears,  p.  xv.,  that  the  CttrynphjfUem  mcrease  towards 
the  pole ;  but  this  Ihmily  is  not  inserted  In  tbe  table,  and,  p.  xiv., 
only  a  comparative  view  offered,  of  tbe  number  of  species  of  this 
family  in  Germany,  France,  and  Lapland.  The  Comi^krm  ave 
likewise  omitted  in  the  taUsu  When  Lapland  is  eompaf«d  with 
France,  or  Germany,  the  number  of  this  fomily  is  somewhat 
greater  in  the  former ;  but  in  North  America,  iherc  ia  a  much  ' 
greater  proportion  of  species.  Several  other  families,  of  which 
the  proportion  for  Germany,  France,  and  Lapland  is  given,  aie 
omitted  in  the  tables,  aad  in  the  viiw  of  South  American  plants. 
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although  we  had  reaeoa  to  «xpeet  lihe  frefttest  mtxmcjy  in  le* 
gard  to  those  last  mentioneci,  m  the  work  before  us. 

At  p.  240,  the  author  says  that,  the  Glumacea  and  Com^potikt 
esoeptedy  the  moet  moMroua  teiilies  in  the  polar  aene  aie  the 

ted  to  La^ilaad  22  CrucifercB,  and  only  20  Encinep.  The Lc^umi' 
nma,  Crucifertse  and  Labmt<e  are  considered  to  be  the  most  nu- 
BMrous  fiuinlies  in  the  temperate  leiie/ if  we  ax^^ 
of  Ae  abovemintioiied;  but,  p*  xir*,  to  Fraaea  ha  aacribet  170 
Umbellattp,  and  only  149  LMattB\  to  Qermany  M  VwiMkIm, 
and  72  Labiate.  In  North  America  only,  is  the  number  of  Um- 
Mlaim  smaller  than  that  of  the  LabiaUe,  In  respect  to  the 
eqaatorial  aone,  the  lagmmmBt  Makmoem  and  RMaem  aia 
considered  to  be  the  most  nameioits  fiunilies,  with  the  exception 
oi  the  GlurnacecE  and  Compositor ;  but,  p.  xvi.,  to  South  America 
are  given  95  Labmtce,  and  only  bO  Matvaceu:  i  and,  p.  368,  as 
many  aa  244  Omhida^, 

3.  Of  the  social  and  solitary  Af^^ahance  of  Plakis. 

p.  xxi. 

This  part,  contains  very  little  more  than  what  has  been  al- 
ready said  upon  the  subject,  by  the  author  in  his  Essay,  and  by 
WiLiiDXNOW  in  his  Elements.  When  M.  Humboldt  remarks 
here,  that  we  6ttd  in  the  tonid  zone  of  the  New  World,  scarcely 
any  sodal  plants  besides  BMMfhora  Mamgle,  Snmmm  PwrHt- 
lacastrurriy  Crotou  ArytiUeum  and  Bainbusa  Quindueu^i&y  there 
is  a  contradiction  of  what  he  asserts,  p.  369,  viz,,,  t^hai  the  Or- 
chidea  of  the  torrid  zone  are  distinguished  from  those  of  the 
temperate  aooe  by  their  social  appearance.  - 

4.  WhBTHBK,  AHD  in  what  DBORSB,  TBS  NaW  AND  Ol4» 

WonLOS  voasBss  thb  samb  Pi^aitts.  p.  xadid— zxv. 

It  is  an  important  and  interesting  fact,  that  amongst  the  less 
perfect  plants  we  find  more  that  are  oommmi  to  conntries  widely 
distant  from  each  other,  than  amongst  dm  more  perfect  Una 
fact  is  supported  partly  by  evidence  derived  from  Brmm*$  Ge* 
aero/  Remarks viz.,  that  of  the  Dicotyledonous  plants  ibund  in 
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New  Holkaid       of  theMmioeotyledoiious     and  of  the  Aga* 

luuus  j,  are  Euiopuaa,  or  Nurth-American  species,  and  partly 
from,  the  author's  obserir  ations  upon  the  Flora  of  Souih  America. 

In  respect  to  the  torrid  zone  of  Amencfty  the  author  has 
changed  his  opinton  as  expressed  in  the  Essay.  In  that  work  * 
he  thinks  that  Europeau  species  undoubtedly  appi  ..i  unonf^st 
the  cryptogamous  plants^  but  none  amongst  the  piianerogainou8# 
He  now  admits  that  nuuiocotyledoaoos  plants,  likewise  of  the 
Old  World  appear  there ;  but  sajs*  thnti  with  the  exception  of 
scfffle  plants  of  the  sea^coast  (Strandpflansen),  he  had  not  dis- 
covered in  the  torrid  zone  of  the  New  World  one  dicotyledoiioua 
plant  of  the  Old  World ;  and  therefore  supposes,  that  in  respect 
to  these  plants,  the  same  law  is  observed  as  Bufibn  has  esta* 
blished  respecting  mammiferous  anunab. 

Although  we  can  very  well  coiijecture,  through  the  aiialoEry 
of  that  which  Brown  lias  made  known  of  Holland,  that  m 
the  torrid  zone  of  America  likewise^  than  are  not  so  musf 
dicotyledonous  as  there  are  monocotyledonous  plants  of  tihe 
Old  World ;  we  are  by  no  means  authorized  to  conclude  that 
there  are  none,  because  none  were  iound  by  M.  Humboldt. 
I  could  present  a  list  of  near  100  dicotyledonous  plants,  which 
according  to  different  authors  aie  common  to  the  hot  districts 
of  America,  Asia,  and  Africa,  but  particularly  to  the.  East  and 
West  Indies ;  and  although  I  will  not  vouch  for  the  identity  of 
all  these  species,  yet  it  appears  that  those  brought  forward  by 
the  author  require  a  more  accurate  revision ;  as  has  already 
happened  with  some  classes  of  animals. 

In  a  note,  p.  34,  the  author  thinks  it  probable  that  Europe 
and  North  America  have  been  formeily  uniLcd,  because  many 
plauU>  are  equally  indigenous  in  both  these  parts  of  the  world* 
To  me,  however,  iJie  conneiion  between  this  phssnomeiKm  and 
his  conjecture  is  not  very  evident,  for  I  do  not  see  why  corre- 
sponding climates  in  different  countries  should  not  produce  the 
same  species,  which  the  author  himself  seems  disposed  to 
admit,  p*  xxii f.    If  the  conformity  of  the  pbn{<  ofxild  prove 

•  Paffe  20. 

t  Zoids  frigidis  el  tcmpcratia  amb&ntm  ccNfineNfiiaii  qmuiam  pkmtm  ofe 
hiUio  communes  fuisse,  stalucndMM  tti* 
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an  ancient  uaion^  we  might  suppose  that  the  game 

between  Europe  and  New  Holland^  Hot  these  oountEies*  at  ha* 

been  already  reaurked,  ba?e  plants  thai  are  eomnun  to  bodu 

The  hypothesis,  advanced  by  the  author,  p.  54,  viz. ,  that  the 
great  spiead  of  Adianthum  CapiUus  VeneriSf  may,  peihaps,  be 
ascribed  to  the  tranaport  of  ^tenng  stoiies,  viU  scarcely  fiod 
support, 

5.  Comparative  View  or  rni   TrMpiiriATURB  of  both 

Q&KAT  COKTiN£NTSy  p.  XXYi.^JUUUU« 

This  part  of  the  treatise  presents  a  most  valuable  addition  15> 

our  knowledge  of  the  relations  of  climate  m  diiferent  countries, 
and  corrects  likewise  some  erroneous  conclusions  hitherto  re* 
oeived.  The  author  particularly  points  out  the  unsoundness  of 
the  opinion,  that  every  part  of  North  America  is  colder  in  die 
same  proportton  than  parts  of  Europe,  placed  under  the  same 
latitude,  and  proves  jhat  the  diiierence  between  the  two  parts 
of  the  world  is  always  greater  towards  the  North  Pole  *. 

Although  we  must  certainly  agree  with  the  author  here  In 
the  main  question,  yet  the  progression  of  the  decrement  of 
heat  in  the  two  parts  of  the  world,  as  laid  down  by  him,  does 
not  appear  to  be  demonstrated  ;  in  the  first  place,  it  is  founded 
upon  too  few  obserrations ;  and,  secondly,  the  compansons  are 
made  in  too  arbitrary  a  manner.  To  render  this  more  clear  I 
will  cite  a  few  of  these  comparisons 

L  OSOMIA.    TsAftlTOftlVK  MlSSISIPXHSB.  jEaTPTUS 


IKFEBXORf* 

Madera. 

Lat. 

Calor.  Med. 

Natehei 

18®  2'  Gentig* 

AneAuf 

37' 

W>  4' 

Orotava 

28°  25' 

21°  0' 

Moma 

41°  53' 

15°  8' 

Aigerium 

36*^  -18' 

.    oi°  r 

IHff.    7«        DiC  2**  a* 


*  The  author  here  speaks  of  the  difference  between  the  New  and  01<l 
Continents ;  but  the  points  of  compaiison  are  taken  from  the  western  parts 
of  Europe  and  Africa.  He  also  shews  afterwards  that  the  climate  ia  tlie 
*  eastern  part  of  the  Old  Continent  is  colder  than  ia  the  westem. 

t  Mo  place  in  Egy  pt  is  mcntioiied  in  the  table. 
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II.  Virginia,    Kentucky.    HisPAxiiE  et  Gr^cije  PARXEJi 

Meridiokalss 

I.at.  Calor.  Med. 

WiUui/tuburg      3^'     0'  14°   6'  G«nlig« 

MmuPmukmmu  43°  36^  16^  2' 

&IM                41°  53'  15^  8' 

Algermm          36"  48'  21°  1' 

IHff.  "tO^  Diil  4^  .<y 

III.  PsHHSTIiVAVIA.    jBaSBT.    CovVSCTlCflT*  LatIUM. 

ROMSUA. 

Ut.  C«i«r.llcd. 

Fliiladelphia     59°  56'  12°  7'  Centig. 

Nov.  Ehorxcum  40°  40'  12°  1' 

Maclavum       48°  39'  12°  5' 

JVwiiMtef         47°  13'  12°  6' 

Neapolis  40°  50'  17°  8' 

Diff.  ^°     0^  Diff.  6°  0' 

It  could  be  wished  that  the  author  had  explained,  by  what 
method,  in  this  comparison^  he  has  obtained  the  diflferences 
stated  in  the  result ;  for  it  is  merely  said,  p.  zxviL ;  **  QutSut 
ex  exemplis,  methodo  tnterpolaticnig  coUaiis  paiet,  1  ibink 

the  following  has  been  his  process.  With  a  certain  place  in 
North  America,  whose  mean  annual  temperature  is  known,  for 
example,  Natchez  (31°  28'  lat.,  18°  2^  mean  temp.)  he  makes 
a  twofold  comparison,  viz,,  he  first  compares  with  tfa&  place 
one  in  the  Old  World,  which  lies  under  the  same  degree  of 
latitude;  the  mean  temperature  of  this  last,  compared  with 
that  in  North  America,  gives  iStkea  the  ditference  of  temperar- 
ture,  which  is  placed  at  the  end  of  the  second  coliunn.  Se- 
condly, he  compares  with  it  a  place  in  the  Old  World,  which 
hix6  the  saiiie  mean  temperature,  and  this  comparison  then 
gives  the  diflerence  of  latitude  between  the  two  places,  which 
is  placed  at  the  end  of  the  first  colnmn.   But,  as  we  cannot 


AoMBf  tteflaess  asaftionid  Mi  4NM  beloags  illlM»l»8piiB  «r 
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eoily  hwrBf  Ibr  tttch  «  empariioii»  places  in  the  Old  Contbent^ 
whoee  meaa  tempefftttnie,  or  geographieal  latitiide>  agraes  ex* 

actly  with  the  given  places  of  the  New  Continent,  the  author 
has,  in  each  of  these  comparisons,  made  use  of  two  places  in 
tbe  Old  Goatincnty  from  which  the  geographical  latitude,  or  the 
iMaa  tempet atm  of  the  place  is  detemuBsd,  that  is  to  be 
Gomfwred  inA  one  in  NcHrtfa  America.  He  most,  then,  in  ocder 
to  institute  a  comparison  with  Nalcliez,  fust  Hx  upon  n  place  in 
the  Old  Continenty  which  lies  under  31*^  28  of  latitude^  and 
the  mean  temperatare  of  which  should  be  known ;  to  obtain 
this,  he  compares  Fnnchal  32^  97',  and  Orotava  38^  26\  and 
calculates  from  the  difference  between  the  mean  temperatnres 
of  both  places,  the  probable  mean  temperature  of  31°  28'  in  the 
Old  Continent ;  this  is  20^  5',  which  number,  compared  with 
18^  2^',  gives  the  diiierence  as  2^  a'.  Secondly,  he  must  have 
a  place  m  the  Old  Continent,  whose  mean  temperatnre  should 
be  1 8°  2'  ;  he  obtains  this  place  in  the  same  manner  through  a 
comparison  between  Kome  15°  8'  (41°  33'  of  latitude),  and 
Algiers  21°  1'  (36°  43'  of  latitade).  I  must,  however,  declare 
that  this  last  comparisoni  as  well  as  some  of  the  following  ones, 
do  not  afford  the  given  difference ;  which  I  can  only  explain 
thiough  the  author's  having  chosen  round  numbers. 

But,  if  we  compare  these  two  methods,  we  shall  perceive 
that  the  author,  according  to  the  first,  gives  7^  as  the  difierence 
of  latitude  between  two  places  of  the  same  mean  temperatoitt, 
both  in  the  first  and  third  parallels.  According  to  the  second 
meliiod,  however,  the  difference  of  mean  temperature  in  the 
first  parallel  is  only  2°  3',  in  the  third  6°  3'.  It  is  besides 
evident,  that  if  the  difference  of  temperature  between  two  places 
near  the  North  Pole,  is  greater  than  betweooi  two  others  more 
to  the  southward,  the  difference  of  latitade  between  two  places 
of  the  same  temperature  cannot,  in  both  cases,  be  the  same. 
This  surprising  difierence,  in  the  author's  results,  proceeds  from 
his  having  employed,  in  the  first  method,  places  of  a  temp^ 
rature  comparatively  too  low,  and  in  the  second,  too  high.  For 
instance,  in  ilic  first  comparison,  he  takes  Orotava,  which  city, 
though  b"^  more  southward,  has  a  lower  mean  tempaature  than 
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Algiers,  vUohiftMdaiiiB  of  mllwMeoadoonipui^^  do* 

tava  has  a  lower  temperature  than  other  parts  of  the  Old  World 
in  the  same  latitude ;  partly,  because  it  is  exposed  to  the  iofluence 
of  the  sea,  and  partly,  becMM  h  it  aiUiailed  163  toiMS  abofO 
its  level*.  Algiers,  on  tlie ooatiary, liM too  a  toap^^ 
from  beini^  ezposecl  to  the  effisetsof  the  mkiidy  deierta  of  AlUea* 
li,  in  the  first  method,  we  were  to  ein[)l()y  the  temperature  of 
Algiers,  instead  of  that  of  Oratava;  then,  the  mean  temperature 
oC  dl^'Sa'  (SPiLOf  mm  aovthwvrd)  would  be  higher  f: 
we  iboold  time  obtain  a  ineaii  tempeielare  of  23^  1',  yMdt 
number,  compared  with  the  mean  temperature  of  Natchez,  gives 
a  ditiereiice  oi  4^  9'  instead  of  2°  o.  It  appears  quite  as  impro- 
per to  estimate  the  mean  temperature  of  Europe  under  68^  30^ 
of  ktitiide,  aocoiding  to  JBirontekif  {^2''9r)i  for  Magemt, 
the  latitude  of  which  is  71®»  has  a  mean  temperatm  of 
+  0.07  l 

This  example  seems  sufficient  to  prove  how  uncertain  and 
fiilkoMms  it  is,  to  iastitute  eompaiisons  between  the  two  parts 
of  the  world  through  the  mean  temperatnre  of  single  pboes* 

This  pEurt  of  the  treatise  presents  likewise  a  new  verification 
of  tlie  law,  establibhed  and  illustrated  with  so  great  perspicuity 
by  M.  WAHLENB£aa§»  ms.,  diat  the  mean  temperature  of  the 
whole  year  affords  a  very  inaccurate  meaiwo  of  vegetation. 
Tims  has  WjJiLBHBBno  shewn^  that  fiironteids  with  a  mean 
temperature  of  —  2°  8'  has  a  much  richer  vegetation  than  the 
North  Cape  witli  a  mean  tempeiatuxe  of  +  0.07,  or  than  the 
hospital  of  St.  Qothard  with  a  mean  temperatnre  of  ^0«9« 
The  zone  also  in  the  e(|natorial  regions  in  wiiicfa  trees  cease  to 
grow  (1,800  toises  above  the  surface  of  the  sea)  has  a  mean 
temperature  of  nearly  9°  cent. ;  tlie  elevation  at  which  the  f?now- 

*  Hutiiboldt  et  Boopland  Rcise  isk  die  a^uatorialgeg^aden*  ^  Istei* 
Theil,  p.  450. 

t  Between  Romf  ami  Algiers  the  author  has  for  5^6'  ot  latitude,  a  dif- 
lerenct  <>1  i  ii'  mtda  temperature. 
X  Wahleiibcrg  s  Flora  La^^^omM,  p.  47. 

i  Flora  Lapponica;  und  :  eine  AhhHiidlimg  liber  die  Temperatar  der 
QneUea;  Ui  dea  aUniftsader  SchwsdifdMB Oeselbchaft  der  Unsaea* 
Mhifton,  1811. 
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\um  eiktt,  a  miin  tanprntura  of  +  1 1  &  « ;  idtrnM  tlie'  ut- 
most reach  of  trees  m  L«|jbiid  exteadi  to  600  toii«>,  oad  tfao 

saow-luie  to  550  toises,  above  the  surf^e  of  the  sea.  altliougli, 
M  already  mentioned,  the  mean  taaiparature  at  the  level  of  the 
•aa  it  betov  0^.  This  point  cannot  eaaily  ba  ptored  thoonti* 
cally }  ht  tha  maan  taMparaHifa  of  |he  yaar  is  partly  dater- 
mined  by  the  temperature  ul  winter,  and  that  lias  no  influence 
whatever  upon  vegetation. 

Now  althott^  M*  Hamboldt  admits  that  this  t»  and  naay 
qHmt  cinnpansoas  institatad  by  Um  t»  and  fikawisa  Tarions  ob- 
servations made  in  the  following  parts  of  the  treatise  sAffd 
proof  of  the  above ;  he,  nevertheless,  employs  more  signs  of 
mean  tenpoiatare  in  his  coaiparativa  vicwa.of  vegetation  in  dif- 
ferant  countries*  This  is  tha  case,  for  sacampla,  india  abofa* 
mentioned  parallel  between  North  America  and^theold  coati- 
iieut,  fruin  p.  xxvi.  to  p.  xxix  ;  likewise  in  the  table,  p.  xviii.|[, 
p.  X.  xvi.  xix.  and  36,  and  in  part  p.  iv.  In  other  places  he  uses 
a  difieiant  measnre  (maaatabesX  for  instance  p.  xi,  and  zxx.  and 
m  part  p«  ly*  and  Ivi.,  tha  mean  temperatara  of  tha  yaar  and  tha 
tamparatafo  of  snmmer  are  aaad ;  p.  x1it«^  and  likewise  in  the 
smaller  treatise,  the  dilicrence  between  the  summer  and  winter 
temperatures ;  p.  iiv^  the  annual  maaa  tampeiature,  and  the 
aamof  tha  temperature  of  those  months,  the  mean  tamperataia 
of  which  axcaada  0^;  p.  iliiL^  the  maan  temperature  of  tha 
year,  and  that  of  the  hottest  and  coldest  months ;  p.  xlix.,  the 
annual  mean  temperature,  aud  the  mean  lempexatura  of  winter. 


*Beap.s;Hx. 

tFaa.i]jil.SBdJiv. 

tPsg.ixix.tax3GKit 

%  For  example,  p.  zlvi.  xlviii*  and  llv. 

litis  also  fuipriahia  that  in  this  taUe  for  the  equatorial  sone,  only  one 
fixed  moBB  tempetatoic  of  2r<>*  is  given,  and  not,  as  in  tbe  two  other  sooee, 
^  ii^^^fM^Tft  aadsiiliUiam.  Now  altliotii^  the  mean  temperature  firom  tho 
«gaator  to  the  liopics  appears  to  decrease  less  than  beyond  the  same,  yet 
we  caimot  admit  that  it  is  the  s^une  at  either  of  the  tropics  as  under  the 
cqaator.  However,  p.  zzxiv.,  he  ascribes  to  the  equator  r  ine-m  tpmpera- 
tare  of  WF. ;  and,  p.  xxix.  and  xxxix.,  to  the  Havaonah (aa^b  of  hititude) 
<K ;  to  Vem  Onus  i  (10^  11'  of  Utitude)  4f 
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and  likewise  of  Aw^st ;  p.  Itu.,  the  mean  temperature  of  the 
jtm^  id  svamtr,  and  of  autumn ;  and  laiti]^*  p*  xxix.^  the 
mtal  neaa  tanpetatm,  and  the  tempertttire  of  each  of  Hie 
four  quarters  of  the  year,  witli  that  of  the  hottest  and  coldest 

months. 

Exclusive  of  the  wish  that  the  author  could  always  have  used 
the  same  measure  of  temperature,  I  must  here  remark,  that 
although  the  last  of  the  methods  considered  appears  to  be  the 
best,  yet  neither  of  them  peilkstly  answers  the  purpose.  In 
my  opinion,  the  temperature  of  any  place,  inasmuch  as  relates 
to  vegetattOD,  is  beat  shewn  by  a  curre,  which  exhitHts  the  state 
of  the  same  during  llie  cycle  of  vegetation,  as  given  by  Wah- 
lenberg  m  the  Flora  Lapponica^  and  in  his  Tenimfiiende  Vegeta* 
tiofip  et  Climate  Helveti^p.  The  size  of  this  curve  shews,  for  in- 
stance, the  quantity  of  heat  which  the  given  pliice  enjoys  ;  and 
the  form  of  the  same  shews  the  manner  in  which  this  quantity 
is  distributed  during  the  different  parts  of  the  year  within  the 
cycle  of  vegetation.  If  the  curve  be  very  high  and  narrow, 
the  pidce  has  a  short  but  hot  summer,  as  the  case  with  Eiron- 
tekis ;  if  the  curve,  on  the  other  hand,  be  low  and  broad,  the 
sammer  is  long  and  temperate,  as  happens  generaliy  in  the 
neighbourhood  of  the  sea-coast  and  in  the  islands.  If  the 
curve  have  many  deviations  from  a  regidar  form,  the  tempera- 
ture is  veiy  variable,  and  so  forth,  iiul^,  as  it  might  be  useful 
to  express  these  proportions  by  numbers^  I  would  propose  the 
ioQawmg  formula :  a  number  which  represents  the  sum  of  the 
quadrate,  induded  widun  the  carve*;  then  a  number  for  the 
heicrht,  and  another  for  the  breadth  of  the  curve,  to  winch  must 
be  added  one  to  represent  the  tortuosities  of  the  samef ;  and, 
Isstly,  a  number  for  the  difference  between  the  temperature  of 
nq;ht  and  day,  which  is  likewise  very  important,  hut,  in  general, 
from  the  want  of  observations,  extremely  difficult  to  be  obtained. 

•  See  WaUenberg'g  Tentameny  §  83.  He  proposes  this  sum  as  a  measure  ; 
but  the  obwrvation  made  by  himself,  §  85,  viz.,  that  the  distribut  ion  of 
heat  has  an  important  io4iieB0e,eoiitcadicts  it.  However,  he  is  mi  quite 
MUisfied  with  it. 

t  This  may  be  »hewB  by  a  roij^ukr  cunre-iine  Oiawn  upon  the  curve  ^<»f 
temiienitare. 
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▲  tiM  mor^  wfaieh  llw  Mthor  eodearovrt  to  oomety  ii 
ttM,  thftt  the  toiiAKm  hcoutj^lwfe  it  aHog^ther  oolder  thaailw 
northern.   He  shews  thst  this  j^vails  odIj  ia  the  psrt  beyond 

tbew  tropic. ' 

6.  The  Influekce  oje  difperent  Altitudes  upon  Ve- 

OSTATIOH  IV  THE  DIFFBREVT  ZOVSS  OF  THE  EaILTH*-^ 

(p*  zzxiii. — liv.) 

The  author,  in  tin;  first  place,  picseiits  a  view  oi  the  varieties 
vhifih  reipioufi  of  ditierent  altitude  afibrd,  in  respect  to  climate 
•ad  Tegelation  in  the  equatorial  zone  (in  America).  These 
nurieties  are  given  first  for  the  tone  between  0^  and  10^,  and 
then  for  that  between  17°  and  of  latitude,  and  in  both 
zones,  in  respect  to  altitude,  three  regions  are  considered ; 
regio  caMa,  temperatat  et frigidcL,  It  might,  perhaps,  be  tbou^^ 
tihatthe  hot  region,  which  rises  to  200  toises*  is  too  cireum* 
seribed,  to  be  compared  with  the  torrid  tone;  bat,  if  wie  take 
into  consideration,  a  remark  made  by  the  author,  which  I  shall 
mention  presently,  this  probably  is  not  the  case.  Od  the  other 
band,  wc  cannot  suppose  that  the  temperate  region  under 
17--3(^  of  lalitndey  commences  at  the  same  height  as 
iiii4er  0-^10^. 

After  this  view  of  the  ci|uatoiial  zuiie,  the  author  takes  notice 
of  the  varieties,  whicl^  difference  of  altitude  produces  in  the 
temperate  and  frigid  sooes ;  for  instance,  in  the  Pyrenees,  in 
the  Gancasus,  in  Switserland  and  in  Lapland,  acooiding  to 
Ramovd,  Engelhardt,  Parrot,  and  Waiilenberg.  I 
have  to  remark  in  this  place,  that  the  author  places  the  limits 
of  Betfda  Alha  npon  the  Caucasus,  at  1,050  toises,  alfhongh, 
according  to  Bvoblba&dt  and  Parbot  this  tree,  in  one 
place  only,  under  very  faTOurable  circumstances,  advanced  to 
that  height.  According  to  them  lU  mean  height  (which  oidy 
we  are  to  consider  here)  is  870  toises. 

All  the  results  are  represented  in  a  table,  p.  xlix.,  by  means 
of  which  a  comparative  view  is  afiwded  of  the  telations  in 

•Itoise  in  die  KriM  vnd  den  Krakans. 
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different  climales.  To  render  this  comparison  more  complete, 
we  may  now  add  to  this  table  the  observations  of  M.  Wahlen- 
berg  iD  tbe  Carpathian  Alpa  I  am  alao  enaUad,  Uuough  the 
kindness  of  a  iHend,  to  present  a  similar  view  of  the  Norwe- 
gian chain,  from  60°  to  61°  of  latitude.  The  following  are 
the  relations  in  these  two  countries : 


Carmtthifm  Alps.:Noru'€gim  Alot' 
Lat.400.     I  Lataooai'. 


Distance  of  the  limit  of  cornl 
from  the  snow-line   J 


1330  T. 


Snow-line  

Distance  of  the  limit  of  trees 

from  the  snow  line   

Height  of  the  limit  of  trees  • . . , 
Trees  which  this  limit  presents 

Limit  of  shrubs  

Shrubs  which  this  limit  presentst|Ptmtsi(ft 


570  T. 
760  T. 
Pinm  abies 
930  T. 

'ughus 


930 


850  T. 

316  T. 

534  T. 
Betula  alba 

634  T. 
Betula  noma 
SaUx  giauca 

520  T. 


I  propose  now  to  make  a  few  observations  upon  the  table. 

The  annual  mean  temperature,  the  trmpcralure  of  winter,  and 
the  temperature  of  August,  assigned  to  the  more  elevated 
regions  of  Switzerland  and  Lapland^  are  most  probably  cal- 
culatedy  according  to  the  generally-received  decrement  of  tern* 
peratnre.  Bnt  if  this  be  correct  for  Switzerland,  it  is  never- 
theless doubtful,  whether,  while  observations  arc  wanting,  the 
samo  laws  prevail  in  Lapland.  Besides,  when  the  limit  of 
Betula  alba  is  placed  at  250  toises  above  the  sea,  and  the 
distance  of  this  limit  from  the  snow-line  at  300  toises,  there  is 
evidently  in  this  place  an  error  of  the  press ;  for,  in  the  Flora 


•  Flora  Carjmthoru III. 

t  The  author  employ h  the  Rhododendra  in  his  comparison;  without  spe- 
cifying any  either  in  the  Carpatiiian  Alps  ox  in  the  aboFe-mentioned  part  of 
Norway.  But  sinee  the  limit  cfB«liiii»  muni  and  <SiiK»  GIaim,  Is  not  mie^ 
lower  in  Lspisad  thsn  tlist  of  iShMlodreiiiErMi  Lapponicum,  aad  according  to 
WaUenbeig^s  view,  Pitm  Mti^  in  Hie  GsipatUaa  A^,  staoda  in  com- 
pariaon  with  Mar  glniM  in  Laplsttd,  sad  2iwt  eiridb  in  Switaeiland,  I 
have  chosen  tiieabove  plants.  I  will  not  deny,  liowever,  that  tbe  paiaUel 
ia  not  perkily  aoeuate. 


uiyui^cu  Uy  LiOOQie 
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ruffifliMni,  tbe  contrary  propcwdon  it  given;  the  absolute  height 
300  toises,  the  diatance  1160  toisea.   In  determmin^  the  limit 

of  trees  in  tlie  equatorial  regions,  tbe  author  employs  Escallonia 
andAlstonia ;  but,  as  he  says  in  iiis  £i>satj  *,  wlien  speaking  of 
hia  B«pm  aS  WmUra  and  JE»oaihma,  that  it  contains  sbniba 
with  abort  sterna,  and  branches  tmfling  on  the  ground^  it 
appears  that  we  cannot  well  compare  this  vegetation  with  the 
pine  forests  of  Switzerland,  or  the  birch  woods  of  the  north, 
but  rather  with  Alnus  viridisy  and  the  Hhododendra  in  Switzer- 
land»  and  Beiula  nttm  in  the  north. 

It  appears,  moreover,  that  from  such  a  comparison  between 
the  vegetation  of  mountains  in  different  climates  (if  we  abstract 
from  it  all  anomalies  arising  out  of  particular  local  relations)  we 
may  deduce  the  law,  that  a  line  of  v^etation,  viz,,  that  of  the 
limit  of  trees,  drawn  from  the  equator  towards  the  north  pole, 
does  not  ran  parallel  to  the  snow-line,  bnt  converges  towards  it. 
It  is  not  diflicult  to  make  this  apparent.  It  has  hcvn  already 
proved  that  it  is  not  the  annual  mean  temperature  w  hich  de- 
termines the  vegetation,  but  the  temperature  which  prevaila 
withm  the  cycle  of  vegetation ;  hence  it  follows,  that  towarda 
the  ii  i  rh  pole,  the  vegetation  is  richer  in  proportion  to  the 
difference  between  the  different  periods  of  the  year,  as  might 
be  inferred  from  the  phenomena  which  present  themselves  in 
the  equatorial  mountains,  where  the  annual  mean  temperature 
is  nearly  the  same  as  that  of  each  period  of  the  year.  Since, 
on  the  other  hand,  the  snow-line,  if  it  be  not  entirely  governed 
by  the  mean  temperature,  stands  nevertheless  in  a  more  exact 
relation  to  it,  because  the  summer  temperature  has  less,  and 
the  winter  temperature  more,  effect  upon  it  than  upon  the  plants; 
it  follows,  therefore,  thai  the  liiait  of  tites  towards  the  pole 
must  approach  nearer  the  snow-line.  In  connexion  with  this 
stands  the  circumstance,  that  during  the  cycle  of  vegetation 
the  day  towards  Oie  pole  is  always  longer,  and  consequenay 
the  plants  receive  a  greater  quantity  of  heat,  and  the  difference 
betveen  the  temperature  of  day  and  night  is  less.    The  auUior 

'  JMsur  la  G^ogn^  det  Piadta,p,  €9, 
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has  likewise  mcntionrd  thcso  two  facts,  j).  I.    Perhaps  a  third 
may  yet  be  adduced,  viz.,  that  the  pressure  of  the  atmosphere, 
at  the  same  distance  from  the  siiow4ine  is  different  in  diffeient 
latitudes.  The  author  indeed  admits  this,  as  well  in  this  treatise, 
p. liv.,  as  in  his  ^sa^,  and  Engelhardt  and  Parrot  Ijold 
the  same  opinion*.    On  the  contrary,  Decakdolle,  Spren- 
G£i.,  and  Warlkvbeeo  f,  assert  that  the  pressure  of  the  at* 
mosphere  has  not  any  infhience  upon  vegetation.   At  any  rate 
the  difl^ence  of  altitude  tmist  have  this  effect,  viz.,  that  the 
degree  of  humidity  will  vary  according  to  the  same.    It  is 
stated  in  M.  Humboldt's  £m^,  that  the  mean  of  Saassure*s 
hygrometer,  aOO  toises  above  the  sea  (250  toises  lower  than  the 
snow-line  in  Lapland,)  is  about  89^.,  bat,  at  the  hetgbt  of 
2,210  toises  (250  toises  lower  than  the  snow-liue  ui  theei^uato- 
rial  mountains),  it  reaches  only  to  about  54^. 

AnoAer  phenomenon,  closely  conaected  with  this,  and 
which  is  to  be  regarded  as  a  continuation  of  the  sane  sub- 
ject, is  that  the  difference  in  the  distribution  of  plants, 
which  the  diflerence  of  altitude  occasions,  does  not  stand 
in  the  same  relation  with  that  poduoed  by  difference  of 
latitude  t.   If  we  thus  flr^t  compare  ike  distance  of  the  limit 
of  trees  from  the  surface  of  the  sea  at  the  equator,  with  the 
distance  of   the   snow-line  from   the  same ;   and  secondly, 
tiie  distance  of  the  limit  of  trees  above  the  table-land  at  the 
equator,  with  the  distance  of  those  degrees  of  latitude  where 
the  sncrw^line  is  cootipKms  to  the  sea,  which  is  the  case  in  the 
northern  hemisphere,  particularly  at  80*^  of  latitude ;  we  shall 
find  that  the  limit  of  trees,  iu  respect  to  latitude,  is  proportion- 
ally muob  more  extended  towards  the  pole,  than  upon  the  equa- 
torial mountains  towards  the  snow-line.   The  proportion  is 
accordingly  for  the  comparison  of  altitude,  2,460  toises :  1800 


*  Reise  in  die  Krinm  und  dea  Kaukasua. 

t  fte  J^wNfoiie.  Tom.  H.,  p.  xi.  Bftii  der  Qewaohse,  p.  M.  Fkru 

tlVeniglit,  pertaps,  ssU  the  fwinerthe  vsanoAt,  the  latter  tie  mm- 
fowthi.  distributioD. 
Vol.  X.  T 
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taiiflt*  a4:3;  for  tfae-^iilrilMilifltt  of  lOitnd*  80^ : 71<} f  « 
10:9.  If  the  proportions  wefe  the  tame,  all  vegetation  of 
trees  mu^i  cease  at  60°  of  latitude. 

dm  asce]iid»9  according  to  M.  Humboldt,  at  the  equator  to 
tkohcii^tof  1,600  toim^wbickgim,  withthftlMigbt  of  the 
IB0W-Ibe,  the  proportion  9:9.  If  then,  in  respect  to  latitndo, 
a  siniilui  piuportion  shouM  take  place,  c  oi n  would  not  be  seen 
beyond  54^'  of  latitude,  iiut  in  Lapland  it  u  cultivated  as  far 
M  68^70''.  Thia  appeara  already  from  the  ranaik  of  tbe 
author,  p.  liii,,  ots.,  that  it  is  veiy  CRoneoua  to  buj^mi  that 
Quito  has  tbe  same  climate  as  Prance  or  Italy ;  because,  al« 
tiiough  the  mean  temperature  of  bulli  places  is  the  Aame,  the 
distribution  of  heat  U  nevertheless  very  didereut. 

The  author  thewa,  p.  U.  lii.,  what  &inilie8  occupy  the  higheit 
regions  in  the  diffisrent  looea.  In  the  polar  lone,  we  may  very 
well  :SLij)})Ose  the  CypcyacnOR  to  prevail  there,  on  account  of  the 
great  numbers  ui  Alpine  Carices,  But  when  he  thinks  that  the 
Sax^iiff€B  are  rare  in  the  aame  region,  we  cannot  agree  with 
him.  WABLBKBBRo'a  Flora  Lappomea  containa  iUpine  apeeiea 
of  the  genus  Saxifraga,  and  in  the  abore-mentioned  Greenland 
coUectioa,  this  genus  was  the  most  numerous  after  Carex. 

VII.  DbTEEMIKATION  of  TUOilE  RBLATIONS  OF  CliMATE, 
WBtCB  ABB  MOST  FAVOVBABLB  TO  ANY  OP  THE  MORE 
COMMON  CULTIVATED  PLANTS.     (P.  Iv.  Ivii.) 

Ck>nceiiiing  this  part  1  have  only  to  remark,  that  sueh  yiews 
are  of  the  greatest  praetical  advantage ;  but  that  they  would 

probably  be  much  more  usefttl,  if  the  temperature  was  more 
accurately  given,  which  might  be  done  in  part  by  means  of  the 
above-mentioned  curve  of  temperature. 


As  to  the  result  of  this  examination,  to  which  I  have  been 
led  by  the  labours  of  M.  Humboldt,  I  am  unquestionably  of 

opinion,  that  these  treatises,  exclusive  of  many  interesting  ideas 

•It  has  ahead>  been  observed,  that  Uiis  estimate  appetire  too  high, 
t  This  i»  the  iMirthemlimlt  of  birch  given  in  iiie  flora  Lappmka^  p.  xi\. 


I 

Ml  ike  Gt9gn^pkj^  ^'  JPhm^  1M 


muk  Tiews,  QQBlim  the  ami  iufoitaiit  obaamHioM  iipoK  the 
^ography  of  flantt.   On  die  otiier  luuidf  bowiiT«ri  it  w  wwf 

evi<ierit,  that  this  subject,  perhaps  through  the  numerous  avo- 
catioQS  of  the  author,  has  receive4  less  attention,  than  from 
«lie  ntamtHif  Mtme  el  the  inqwy  couM  be  witlNd.  H 
is  ecncely  neoemry  te  ine  t»  ftdd,  llwt  I  entertain  the 
greatest  respect  for  the  wxthiy  entlMyr*  ftad  ^Uy  acknovledKe 
his  distin^ished  services  to  science  in  general,  and  to  the  ^cu- 
graphy  of  plants  in  particular.  Nor  have  1  any  reason  to 
tfainh,  thai  if  jfon,  Snr»'  i^onid  deem  these  ohearvations  not 
animtiiy  a  plaoe  in  your  Jonmai,  they  will  be  diepleasiag  Id 
him.  On  the  contrary,  I  am  persuaded,  that  even  the  smallest 
coQthbutton  wiii  be  well  received  by  one,  who  is  so  great  an  ad- 
attMr  of  soisnce  %  especiaUy  wlieu  it  relates  to  a  seience,  of 
which  be  is  regarded  as  tiie  principal  founder. 

I  ain»  dse.  te« 


Art.  IV.  iSinti  on  the  Manufacture  of  Catgut  Sirwgi, 

£In  a  Letter  to  tke  Editor.] 

Dear  Sir,  Kiilin,  Sept.  15,  1820. 

As  no  uuject  connected  with  the  arts  is  beneath  your 
iiotioe,  you  will  perhaps  give  room  to  the  following  hint,  on  the 
sabyect  of  musical  strings,  particnlaxly  as  it  is  founded  on 
physiological  considerations. 

It  has  longf  been  a  subject  of  complaint,  as  w*  11  as  u  serious 
inconvenience  to  musicians,  that  catgut  strmgs  cannot  be  made 
in  England  of  the  same  goodness  and  strength  as  ^oee  im  - 
parted  tram  Italy;  an  inoanramaiee  which  wns  experienced  in 
a  great  degree  during  the  late  war.    These,  I  need  scarcely 
say,  are  made  of  the  peritoneal  covering  of  the  intestines  of  the 
sheep ;  and,  in  this  country,  they  are  manufactured  at  White- 
€hapel»  and  probably  ebeniiere,  in  eonsiderable  quantity;  the 
eonsnmptUni  of  them  for  harps,  as  well  as  for  the  ittStcumeulB 
of  the  violin  family,  being;  very  great.    Tlieir  chief  fault  is 
weakness;  whence  it  is  dithcuit  to  bring  tiie  smaller  oius,  re- 
quired for  the  h^her  notes,  to  concert  pitch ;  maiatainia^  gt 

T  2 


26%  MmmfactMre  of  Caigut  Sirig^s 


the  Mine  tinie,  in  iMr  torm  miA  emtUms^Jy^ 

imettnew  of  diameter,  which  is  required  to  produoe  n  bnUiuiit 

end  dear  tone.   The  inconvenienee  arising  from  their  breaking 

when  in  use,  and  the  expense  in  the  case  of  harps,  where  so 
maay  are  required,  are  such  as  to  render  it  highly  desirable  to 
improire  a  mannihctttiei  which,  to  many  of  yonr  readers,  maj 
however  appear  soffielently  contemptibit. 

It  is  well  known  to  physiologists,  that  the  membranes  of 
lean  animals  are  far  more  tough  than  those  of  animals  tliat  are 
fat  or  in  high  condition;  and  tikere  is  no  reason  to  doubt  tiiat 
the  superiority  of  the  Italian  strings  arises  ftom  the  state  of  the 
sheep  in  tiiat  country.   In  London,  where  no  lean  animals  ai« 
slaughtered,  and  where,  indeed,  nu  extravagant  and  useless 
degree  of  fattening,  at  least  for  the  purpose  of  food,  is  induced 
on  sheep  in  particular,  it  is  easy  to  comprei^nd  why  their 
membranes  can  never  afibrd  a  material  of  the  requisite  tenacity* 
It  is  less  easy  to  suggest  an  adequate  remedy;  but  a  knowledge 
of  tiie  general  principle,  should  tins  notice  meet  the  eyes  of 
those  interested  in  the  subject,  may  at  least  serve  the  purpose 
of  diminishing  the  evil  and  improving  the  manufacture,  by 
inducing  them  to  dioose  in  the  market  the  offal  of  sueh  carcases 
as  appear  least  overwhelnu  d  with  exuberant  fat.    It  is  prolnible 
that  sudi  a  manufacture  might  be  advantageously  established 
in  those  parts  of  the  oonntry  where  the  fashion  has  not,  as  in 
London,  led  to  the  use  of  meat  so  far  over  fed;  and  it  is  equally 
likely,  that  in  the  choice  of  sheep  for  this  purpose,  advantage 
would  arise  from  using  the  Welch,  the  Highland,  or  the  South- 
down breeds,  in  prefexence  to  those  which,  like  the  Lincoln, 
are  prone  to  excessive  aecumnlations  of  iat   It  is  equally  pio- 
bable,  that  sheep  dying  of  some  of  the  diseases  accompanied  by 
ema(  intion,  would  be  peculiarly  adapted  to  this  purpose. 

That  these  suggestions  are  not  merely  speculative  is  proved 
by.  comparing  the  strength  of  die  membranes  in  question,  or 
Ifhat  of  the  other  membranous  parts,  in  the  unfkttened  Highland 
sheep,  witlr  that  of  those  found  in  the  London  markets ;  and 
although  a  project  for  putting  them  to  a  practical  trial,  which 
was  suggested  some  years  ago  at  this  place,  has  not  succeeded. 


Digitized  by 


Mam^aUure     Caigut  Strmgi. 

ih»  failaie  miMi  be  ftttributed  to  the  want  of  marciiitUe  energy 
m  the  peiWMi  to  iHiom  it  was  recomneiided.  Suflteieiit  proof 
has  been  aUbrded  that  the  general  prniciple  it  comet ;  but 

it  vvouid  be  too  much  to  expect  from  a  Highlander  tlie  activity 
or  p^severance,  required  for  the  establishment  of  such  a  maun- 
feetnie  in  bis  own  eountry. 

I  am»  Bit,  your  obedioit  senrant, 

J.  Mac  Culloch. 


Abt.  V»  ObfenjoHonM  m  the  Theory  wkkh  oicrikei  Secre* 
Isms  and  Animal  Heat  to  the  Agency  of  Nerves.  By 

W.  P.  ALibo^,  M.D.,  F.R.S.E.,  Sfc* 

As  Dr.  Wilson  Philip  has  done  me  the  honour  to  reply  to 
some  of  the  objections  I  stated  to  that  part  of  his  physiological 
doctrines  w.hich  asserts  the  dependence  of  secretion  on  nervous 
inflaeoce^  I  mutt  beg  pennission  to  say  a  few  woffds  in  deteoe 
of  my  former  paper,  before  proceeding  to  the  proper  object  of 
this. 

1.  I>r.  Philip  speaks  of  the  disadvantage  nnder  which  I 

labour  iu  this  inquiry,  in  consequence  of  not  bein<r  an  expe- 
rimenter. This  consideration  might  have  been  urged  with 
perfect  justice,  if  I  had  taken  upon  me  to  put  my  readers  in 
possession  of  any  new  facts  in  regard  to  the  physic^ogy  of  the 
nervous  system,  or  of  secretion;  but  as  I  have  assigned  myself, 
rn  these  papers,  the  humbler  office  of  correcting  what  appear 
to  me  to  be  unwarrantal)lc  inferences,  tliat  have  been  deduced 
fmm  fads  already  recorded,  I  thought  the  fairest  way  of  proceed- 
ing was  to  take  the  &cts  exactly  as  I  find  them  stated  by  those 
who  have  observed  them.  If  I  have  hi  any  place  misunderstood 
him,  or  any  other  author,  or  omitted  any  particulars  which  may 
be  thought  important^  I  shall  most  willingly  take  bis  corrected 
Statements  of  the  facts,  as  the  basis  of  my  reasonings;  and  I 
admit,  without  hesitation,  that  if  these  reasonings  shall  npthold, 
jn  rcfemicc  lu  those  corn  cted  statements,  they  are  of  no  value. 
My  object  is  merely  to  determine  what  inference^  in  regard  to 
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1^  muiSBiap  of  tiw  Dwvottt  tyatm 

of  the  body  aro  wamated  by  the  facets  tlMil  we  pomtMt  and,  m  ' 

particular,  to  Mate  the  doubts  tiial  have  occurred  lo  me  in  regard 
to  the  doctrii^ji  that  a  constant  agency  of  nerves  u  couc^ned 
m  tii9  pecfppiiaiice  of  tlMfo  If  il  sbali  appaavy  (iMt 

opinions  have  been  prevalent  on  dik  sul  )jcct,  whieh  aia  not  only 
not  proved,  but  art  icndt  red  tjxcccdmgly  improbable,  by  know- 
ledge aireadjf  in  our  possession,  it  must  be  admitted  that  it  i» 
important,  09  a  prdminarff  to  farther  inveiiigaiiim  4^  thefodit 
to  have  these  opinions  corrected.  And  on  the  other  band,  if 
the  objectioBS  which  I  state  are  founds  on  erfonaoiis  or  ibh 
perfect  notions  of  the  facts  that  have  been  observed,  these  iacts 
may  be  easily  stated  in  such  a  way  as  to  obviate  the  objections, 
and  to  shew,  beyond  donbt,  that  the  condnsioiis  have  been  ftirly 
dedneed  ftom  tibem* 

2.  Dr.  Philip  thinks,  that  in  asserting  that  in  the  muscles 
of  inrohintary  motion,  the  nervous  influence  products  un  altera- 
tton  ia  the  vital  power  or  tendencj  to  contraction/'  I  hate 
advanced  an  opinion  altogaflier  new,  and  nQtenalila<^Now  I 
object  to  the  term  nmouff  ttt^laeaM  on  this  as  on  other  oocaaiooa, 
on  account  of  its  vag:ueness,  and  of  its  apparently  implying  a 
theory,  the  truth  of  which  I  very  much  doubt.  But  the  stat^ 
meat,  which  I  made^  that  the  vital  power»  or  tendency  to 
contractioip  of  nmscular  fibres,  and  particularly  of  the  involuntary 
muscles,  may  be  altered  or  even  destroyed,  by  impressions  made 
on  the  nertfous  sijstemj  is*  one,  the  correctness  of  which  I  apprdbyBi^ 
Dr.  Philip  could  not  have  disputed,  if  he  h^.  not  misappce- 
hended  meaning  ii^the  above  sentence ;  because  my  intention 
was,  not  to  advance  a  speculative  opinion,  but  tfi  express  a  gene- 
ral fact,  the  truth  of  which  is  no  where  better  illustrated  llian  in 
his  own  woa^ks,  ai.tho^gh  his  1^4^  of  Qf^^^nu^  its^ems  to.ma 
olgectionabfe. 

Dr.  Philip  (pp.  243, 2^4)  refers  to  twelve  experiments  of  his 
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owKi»  a&  proving  thai  the  nervous  influence  is  capabid  of  acdng^tt 
«Md«kif«to  thehoM  and  Twebi  of  oiic^ntioii,  eren  to  iiieh  m 
iim§f  ee  as  to  Atirmf  ^keir  jmmr } — and  in  another  ylne  he  stirteO 

it  as  the  result  of  iiKiuy  expenmeats,  that  "  suddenly  crushing* 
uay  considerable  portion  of  the  brain  oc  spinal  marrow  imtai^hf 
ditMyaAlajMnsr  of  tho  haaflU" 

.  In  mkHia  patigaa  of  faia  work,  he  speaks  of  the  power  of 
Um  heart  facittg^Mifrairwi  fay  mtOM  daasea  actus^  ontfaeMrroas 
ayatem ;  for  example,  at  p.  88.  It  is  obvious,  therefore,  that 
the  opinion  the  vital  power  of  the  heart  being  liable  to  <^tiiit- 
mtiitm  firom  caniaa  Wififsmg  on  tha  nemna  aystem^  is  ana  whkli 
i  share  vith  Dr.  Wilson  Philip  hinaaif }  and  tha  only  diiferenoa 
of  opinion  is  in  regard  to  the  question,  whether  its  power  may 
<be  increased  by  such  causes,  which  is  really  of  less  coasequence, 
bocaase  if  the  vital  power  of  the  heart  and  of  odiar  MMoiaa 
insy  he  inoceasad  in  this  .manner^  aa  l  think  it  may,  it  is-bai 
aeMom  that  this  kind  of  efleet  on  it  is  prodnoad« 

Dr.  Philip  ibuad  in  diilerent  experiments,  that  the  action  of 
tlie  heart  might  be  much  atiected  by  various  agents,.  appUed  to 
the  nerro«a  aystaaif  to  which  he  gaare  tha  naase  of  afiwali,  lor 
eaample,  by  spirits  of  wine  applied  to  the  brain  or  spinal  marrow. 
The  account  which  he  gave  of  the  operation  of  these  agents 
was,  that  they  increased  the  ordinary  action  of  the  heart,  >vliich 
was  going'  on  at  the  time  when  they  were  applied,  (Experiments 
44,  15, 34s  36,  38, 41, 42, 43,  and  p.  246.)  The  atfect  of  these 
appaarad  to  aae  to  he  an  taaraasa  (j^  the  comtraeHle  pomr  of  the 
heart,  rather  than  the  appfication  of  a  direct  stimulus  to  it, 
such  as  the  prick  of  a  pin  on  its  muscular  substance;  and  to 
be  directly  opposed  to  the  e^t  of  other  agents  (for  esample, 
of  tehacao,)  which,  manifestly,  and  by  Dr.  Philip'a  own  admis- 
siori,  dSmmsh  tibe  contractile  power  of  the  heart.  Dr.  Philip 
objects  strongly  to  this  way  of  expressing^  the  result  of  these 
experiments,  and  in  opposition  to  it  states  a  fact  of  which  a 
oaolaaa  1  waa  not  aware,  that  the  effect  is  produced  by  the  spirits 
of  wine,  altbongh  Ihe  heart  is  completely  emptied  of  blood, 
If  by  this  he  moans,  that  when  the  heart  is  emptied  of  blood, 
and  coiitpkielif  qateacetUf  the  application  of  spirits  of  wine  to 
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the  brain  umtbrnUy  tii,r<m%  U  into  action^  1  most  wiUingly 
admit,  Uiat  it  is  a  &ar  amnpk  ifmii  tha  <i«iy  twequivocal  ooe^ 
at  &c  as  I  knowp  onrecoord)  Qtehsartbriag^OTtfti^iMiiMia^Brf 

through  the  mediniii  oCtbe  nemms  systenu  B«t  if  his  meaniag 

is,  that  the  muvemtiais  of  the  heart,  continuing  after  it  has  been 
emptied  of  blood,  or  renewed  by  other  causes,  are  mcreaaed  by  - 
the  ap^icatton  of  spinis  of  wine  to  the  bc«i%  i  thiAk  iIm  ooneot 
txpression  for  the  lict  wiil  bo,  that  its  <mnirmeHk  pmaeru 
creascdf  not  Uiat  it  is  directly  stimulated*^. 

But  whether  in  the&Q  circumstances,  so  diiierent  from  any  that 
ever  occur  in  the  natuiai  state^  a  stimlusy  slrkstiy  speakhig, 
aiay  aet  upon  the  heart  through  tfae  Aervous  systum  or  not,  I 
think  we  have  soffioieBt  evideiiee,  independently  of  the  experi- 
ments in  question,  that  the  contractile  power  of  this  and  other 
muscles  is  liable  to  increase,  as  well  as  to  diminution,  from 
causes  acting  on  the  nervous  system*  For  example,  when  tfie 
mind  is  under  the  influence  of  any  strong-excttinfir  passion,  the 
action  of  the  heart  becomes  quicker  and  stronger.  This  appears 
to  me  to  be  just  tlui  counterpart  of  the  effect  produced  on  its 
action  by  depressing  passioDS     the  mind,  which  cause  m(»e  or 


*  Many  physiolosists,  and  0r«  Pbilip  anoogit  the  MSt,  use  tl»- 
words  stimnliit  sod  sedative,  as  if  these  were  directty  opposed  to  each 
other.  Bat  1  believe  the  word  stfanoliu  is  meet  correctly  applied  to  what 
nranBly  esJb  M»  action  the  power  inherent  in  muscular  fibiea  daring  life,, 
without  necessarily  either  increasing  or  dimiBiBfaiag  It;  the  term  sedative 
to  that  which  dimimukes  or  destroys  that  power,  and  prevents  its  being  calied 
into  action  in  future  in  the  same  manner  that  it  used  to  be.  According  to 
this  use  of  the  terrn  si^dative,  (which  is,  I  think,  tho  same  as  that  to  which 
it  is  applied  in  Dr.  Philip's  writings,)  the  term  which  is  strirtly  opposed 
to  it  is  stimnl(xnt,  by  which  I  understand,  that  which  gives  a  tem^ioniry 
increase  to  the  contractile  power  of  a  living  niuscle,  and  so  eziabh  a  it  to 
perform  its  ordinary  function  tn  obidknce  to  iti  ordinary  stimuii  more  vigor- 
oHsli/  than  it  used  to  do.  Tiie  effect  ol  salt,  sprinkh  d  on  a  bare  muscle,  I 
would  express  by  the  term  stiinulus  ;  that  of  wine  taken  into  the  stomach 
on  the  action  of  the  heart  upon  the  blood,  by  the  term  stimuhint.  Whether 
these  terms  are  correctly  applied  or  not,  I  think  it  must  be  allowed,  that 
thcfu  a  real  and  essential  difference  between  the  modes,  in  which  thu 
muscles  arc  directed  in  these  two  cases  ;  and  it  appears  from  the  passages 
formerly  ijuotcd  firom^Haller,  that  this  distinction  is  justiiied  by  his  authority. 
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lata  of  hdwsbMUf  ivith  an^eak  fltiid  often  slow  pulse.  All  must 
admit  llial  tiiia  last  diange  on  the  action  of  tlie  heart  is  the 
conMqimoe  of  ao  aiteratkm  (viz,,  a  dinmnrtion,)  of  its  con— 

tr  ie  lile  power  ;  and  is  it  not  almost  self-evident,  that  the  former 
change  must  be  the  consequence  of  an  increase  of  that  power  ? 
It  is  oertain,  that  the  heart  of  a  person  wider  the  influence  of 
eioitbg  passacMMy  eo&tracts  more  frequently  and  strongly  on  the 
blood  which  it  receives,  than  usual.  The  only  measure  that  we 
have,  or  can  have,  of  the  contractile  power  ot  the  heart,  is  tlie 
frequency  and  (length  of  these  contractions*  It  is  allowed,  I 
belieYe,  on  all  handsy  that  this  change  of  its  action  is  produced 
through  the  medium  of  the  nervous  system ;  and  this  being  so, 
is  it  a  very  new  or  untenable  opinion,or  rather  is  it  not  a  tole- 
rably correct  expression  for  this  acknowledged  fact,  to  say,  that 
the  heart  is  liable  to  increase^  as  well  as  to  dimintttion,  of  that 
vital  power,  by  which  it  contracts  on  the  bloody  in  consequence 
of  impressions  made  on  the  nervous  system*? 

I  should  not  have  dwelt  so  long  on  this  part  of  the  subject 
if  it  had  not  appeared  to  me  of  considerable  importance,  in 
tarious  departments,  both  of  physiology  and  pathology,  to  keep 
in  view  the  difierence  between  the  cases  where  muscular  fibres 
arc  directly  stimulated  to  contraction  by  excitaiiun  of  their 
nerves,  or  of  the  brain,  and  those  where  causes  acting  on  the 


•  Dr.  Philip  speaks  of  the  difficulty  of  understanding,  how  a  power,  not 
derived  from  the  nervous  system,  can  be  liable  to  increase  from  what  he 
calls  nervous  influence.  This  difficulty  seems  to  me  to  lie  mare  in  words 
than  leality.  If  the  contractile  power  were  a  tangible  or  appradalile 
siMiiMe,  as  sone  pbyhAologistahave  supposed,  we  ilMuld  bemncb  aft  a  loss 
to  undentand,  haw  any  diange  taking  place  in  the  nervM  ahould  increaae 
what  the  nerres  did  not  originally  bestow;  but  when  it  is  distinctly  on. 
denrtood,  HMt  Ij  the  temi  initabOity  or  contnctile  power,  we  mean  merely 
to  ei^feM  tkt  /ece,  that  those  parts  wfaichaie  posaeiaed  of  this  property 
are  throwu  into  ogutraetioii  wider  certain  drcnmstaiices,  and  do  not  at- 
tempt any  eiplaimtioaof  this  fact,  It  appears  to  me  not  at  all  more  dilBcalt 
to  vadetstand,  that  this  property  should  be  liable  to  increase,  iiram  causes 
acting  on  the  nervous  system,  than  that  it  should  be  liable  to  diminalioD, 
as  Dr.  Philip  allows  that  it  is ;  or  than  that  it  should  be  liable  to  iuoiease 
from  elevation,  and  to  dimlsutioa  from  reduction  of  temperature  ;  as  we 
know  that  iiis,althoiigh no  oae  onpposes  that  irritability  is d^fitMd  £ram  heat. 
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SOTOBS  i^Btom  alter  the  ixritftbilily  ^^aotwetite  |mw  oi  tibtat 

fibres.   I  be1i«ve  w«  shall  not  commiA  any  maaMrial  error  m 

assertiiig,  that  for  all  useful  purposes  at  least  in  the  anitnaJ 
eeoaomjf  i(  it  in  the  first  of  thaaa  ways  that  the  voi/m* 
tar^  vmdm  are  aihoted  by  chaagai  ia  tha  nacfaaa^ajyalatt.; 
and  in  the  iocond,  tlMtt  tha  immhmimey  maidas  are  alfaetad  by 
such  clianges  ;  and  it  would  appear,  from  the  passages  quott  d 
fcom  Ualler,  that  this  was  his  opiaion  in  regard  to  tlie  uset&  oi 
thanerraaof  tha  twoaeta  of  nmaclaa*  fiot  tha  tether  pi«aao»- 
tion  of  ihia  carioua  aaliiiact  woiild  be  fonigtt.lo  tfca  parpaae  of 
this  psqp^. 

3.  The  main  objects  of  my  former  paper  were, y?rs/,  to  shew 
that  Dr.  Philip's  conclusion,  in  regard  to  the  dependence  of  se- 
cretion on  an  inflaence  derived  from  the  nenresy  did  not  neceaaa^ 
rily  follow  from  bis  premises;  and,  ieoondfyfto  state  various  consi- 
derations, which  I  had  not  seen  fully  stated  by  others,  which  seem 
to  me  to  render  that  conclusion  very  improbable.  The  argu- 
ment on  the  first  head  may  be  recapitulated  in  a  very  few  words. 

Dr,  Philip  distinctly  proved,  that  a)thou{;h  the  actions  of 
the  heart  may  be  totally  suspended  by  cmshlne;,  either  the  spinal 
uidrrow,  as  in  Le  Gallois's  expemiu  uts,  or  the  brain,  yet  these 
actions  are  perfectly  independent  botli  of  the  brain  and  spinal 
marroWi  and  may  go  on,  although  both  are  removed  from  the 
body.  Hence,  those  lesions  of  the  nervous  system  are  no  proof 
that  the  actions  of  the  heart  depend  on,  or  are  derived  from, 
the  brain  or  spinal  marrow.  Several  experimenters  have  found, 
that  another  lesion  of  the  nervous  system,  catting  the  eighth 
pair  of  nerves,  materiaHy  altera  the  secretion-  of  the  stomach. 
When  Dr.  Philip  inferred  from  this,  that  the  secretion  of  the 
stomach  is  necessarily  dependent  on  the  ucrvoiis  system,  he 
seemed  to  me  to  have  fallen  into  the  very  same  error  that  he 
had  pointed  out  in  Le  Oallois ;  because,  as  we  are  perfectly 
ignorant  how  any  lesion  of  the  nervous  system  affects  either 
muscular  action  or  secretion,  it  is  just  as  possible,  for  any  thing 
we  know  to  the  coikti.iry,  that  secretion,  allhoii;^h  nnlepenclent 
of  nerves,  may  be  altered  or  suppressed  by  cutting  nerves,  as 
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ifaMtIhe  aeti«aof  the  htmti,  thovgfa  imtepnidflBt  of  the  gpimi 
SMiiMF^  iMy  be  allend  or  stopped  erai^^ 
Br*  FInlip,  howem^  nmBftains^  in  answer  to  this,  ^et  Le 

Gallois'a  conclusion  could  not  luivc  been  objected  Lo,  unless  it 
bed  bsen  iound  that  the  heart  is  not  afiected  by  dividing  the 
nenres  issinag  from  Ibe  spinel  meriofw.  If  tbe  ectm  of  the 
Waft  bed  been  equally  destroyed,  bodi  by  eruifahi^  tbe  S|MUi1 
marrow  and  b)  cutting  the  nt  i  \  es,  he  says,  **  Le  Gaiiois's  infer- 
euce  would  hare  beea  uDavoidable.** 

Ibis  is  the  pfostee  point  at  wkkk  it  eppeers  to  me  that  Dr. 
PbiUi^  fans  gone  irreng,  Le  QaUois*s  opouoa  wee  dwprssed  by 
Dr.  Pbilip*8  experiments,  in  epbU  tbe  eodon  of  tbe  beert  con- 
tinned,  notwithstanding;  the  divtslon  of  the  nerves,  and  removal 
of  the  brain  and  spmal  marrow  from  the  body ;  but  1  main- 
Sain  tbaS  ii  wmM  not  Antw  hem  frooed^  ehhongh  tbnt  operatkm 
hmd  stoppsd  its  acta  ae-  efieelnaUy  as  emsbing  tbe  spinal 
marrow  did.  The  heart's  actioii  we  now  know  is  independent 
of  the  nervous  system.  Yet  a  oertain  mjury  oi  the  nervous 
system  stops  that  action*  Wby  might  not  another?  What 
reason  can  be  given  fbtsnppoiing  that  a  eonelvsion  mif^  bate 
been  ftdily  dedneed  fnm  the  eAot  of  one  lesion  of  tbe  nervene 
system,  which  we  have  seen  was  unfairly  deduced  from  that  of 
another  1  U 1  understand  the  subject  rightly,  the  e£fect  which 
emsbing  tbe  spinal  maifow  bad  on  tlieaatioQ  of  the  heart,  inLe 
Gaiiois's  experimsntSy  was  a  ftel;  bat  the  oonelnMon^  that  the 
hvmg  power  of  the  heart  depends  upon,  or  is  derived  firom,  tlic 
nervous  system,  itwolved  a  theory^  which  would  not  hare  been 
confiwieed»  attbengh  fifty  other  injurien  of  the  nervous  system 
bad  diMseUie  ssM  thing  %  end  tbe  veiy  sane  tbeory  is  infolred 
in  tfie  answer  which  Dr.  Philip  Has  given  to*  die  argument 
which  I  bad  advanced,  in  regard  to  secretion. 

When  l>r«  Philip  calls  on  me,  therefore,  to  point  out  some 
way  of  wiMnmimg  the  nenxnu  wfiuence  from  secreting  snr- 
ihces  without  destroying  fheir  power,  I  answer,  first  let  it  be 
made  clear  tiiat  there  is  such  an  existence  in  nature  as  this 
nervous  influence,  and  then.  I  will  admit  tbe  obligation.  The 
simple  fact  is,  that  the  secretion  is  dianged  when  the  nerves  of 
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something  contmually  passim?  from  the  hrain  or  spinal  marrow 
to  the  secreting  organ,  which  is  ail  that  1  can  understand  by 
the  tarm  nervons  influeace,  aa  lim  med,  is  uit<ws<f>ted  \tf  tiie 
difiaioii  of  tliaiwma;  bat  I  have  namaeeii  any  prooCoflliia; 
— to  take  it  for  granted,  as  Dr.  PliiHp  hat  done  m  liie  prflMat 
argument,  is  an  assumption  very  little  short  of  a  petUio  prin- 
G^>*— the  rule  of  logic  ia,  ^ffirmantihus  incumbit  prohaimi  and 
those  who  ad?aiice  any  theonalMal  aspboatioii  of  a  tet.aie  not 
eatitled  to  shift  this  mim  pnbtmii  ciF  diesMehFes,  and  lay  it 
on  their  opponents,  until  they  have  made  it  manifest  tiiat  the 
fact  minute  of  no  other  explanation. 

In  the  mean  tiiiie»  the  doctriae  of  nervoua  enefgy,  as  above 
jeicplainedy  being,  as  for  as  I  know,  a  mun  hi^patkm&f  m  aie 
entitled  to  state  on  the  other  md^t^Jirst,  that  there  is  ne  lesion 
ivkaUvcr  of  the  nervous  system,  froiii  the  effect  ol  vviuch,  in 
stopping  any  function  of  the  animal  body,  it  mcmsarUjf  foUows, 
that  that  function  is  dependent  on  nanresr-^'bscaitse  there  is  no 
lesion,  the  elfoet  of  which  aaay  not  be  equally  well  explained 
by  supposing  it  to  communicate  a  noxious  influence,  as  by 
supposing  it  to  cut  o£f  a  salutary  one*; — and,  secotuibf^  that 
since  it  has  been  founds  by  Dr.  Piiilip  himself|  that  the  aolioii 
of  the  hearty  though  Tery  readily  influeiieed  by  iigaries  of  the 
nervous  system,  is  tndy  independent  of  it,  we  hsTO  the  evidnoe 
of  analogy  for  thinking,  that  the  action  of  secretion  may  be  equally 
mdepetuient  of  the  nervous  sy &teni,  notwithstandmg  the  ^ids  which 
shewy  that  it  may  be  readily  vi^mem»d     wyartM  4tfnerve$>. 

But  ucoadfyt  granting  (for  the  mke  i^an^wmmt  aml^)  that 
there  is  such  an  existence  in  nature  as  a  nervous  inHu*  nee  con- 
tinuaily  passmg  from  tiic  larger  masses  of  the  nervous  system 
to  the  small  branches, — it  appears  to  me*  that  some  of  the  fads 
which  I  formerly  noticed»  exactly  answer  Dr.  Philip's  danAad ; 

•  In  Qnng  the  term  noxionB  Inflnence,  I  would  not  be  oadentood  to  ex- 
preM  any  opinion  «e  to  the  mode,  in  winch  an  jiQttry  of  the  nerves  alfects 
seeretiea ;  bat  meiely  Id  indicate,  that  I  coneeive  the  ihct  deaKmstratefl  only 
tfiecflectofaceitalaa^Sryof  nervesy  not  the  dbetefaay  peovieMiyen- 
istiog^iilllHeiice  of  netves. 
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iaMBnidi  M  tbey  tfiord  eaounples  of  Maeetkoa  going  on,  trim 
«Im  Bflrrou  influenfle  oiditer  mwt  havo  bMm  out  off,  or  eoiild 

never  have  been  applied. 

It  appears,  even  from  some  of  Dr.  Philip's  statezoenU  (to 
wiatk  I  cob£mb  I  did  not  aiifficieiitiy  advert  in  my  former  ptapet), 
tet  in  his  espenmend,  the  atoevation  mtde  on  tlie  tecvedon  of 
the  etoottch,  by  cutting  ihe  eighth  pair  of  nerves,  was  in  qualify 
onli/,  not  in  quantity.  The  secretion  goes  on,  but  its  chemical 
oomposition  appears  to  he  so  altered,  that  it  does  not  act,  as 
formerly^  on  the  food.  The  eeoretiQfi  on  the  membrane  lioiag 
the  Immohia,  hitrtead  of  bemg  dimimehed*  is  very  oonsldenibly 
increased  by  this  operation.  Whether  its  composition  is  altered 
or  not,  does  not  a{^ar.  In  like  manner,  Bichat  found*,  on 
dividing  the  nerves  8iq;q>lyiiig  the  tettis  of  a  dog  (the  only 
glaady  ha  affifma,  oo  which  this  experiment  can  be  &iiiy  tiMX 
that  the  gland  fnflamed  and  supptirated,-^a.  proceai  allowed  by 
the  best  pathologists  to  be  strictly  analogous  to  secretion. 

The  state  of  the  fhct,  therdbre*  is,  that  a  material  change  is 
prodacad  on  tibe  eomposithm  of  die  lecretioii  of  the  stomaeh  by 
the  difieion  of  the  eighth  pair  of  nerves ;  bat  that  in  this,  and 
in  other  instances,  secretion  (that  is,  the  foi  raation  out  of  tlie 
blood  of  a  substance  not  previously  contained  in  it)  goes  on,  not- 
withstanding that  dirisioQ.  From  this  fact  Br.  Philip  coododes, 
Jim,  that  sectetion  in  general  depends  on  an  inflnenee  transmitted 
by  the  nerves  to  the  seereting  m  uan;  and,  mcomdiij,  that,  after 
the  division  of  the  nerves  of  thut  organ,  a  part  of  the  nervous 
influenoe,  previoasly  transmitted  from  tlie  brain,  or  spinal  mar- 
row, remains  in  the  nerves  below  the  division,  and  supports  the 
degree  of  secretien  that  continnee  in  these  cffcwastaaoes. 

All  this  he  appears  to  consideiMiot  merely  as  a  plausible  ex- 
planation, but  as  a  necessary  ccmsequence  of  the  fact  just  stated; 
and  certainly,  if  it  be  not  proved  by  this  £gMit,  1  know  of  no 
odier  by  which  it  is  proved*  Bat  to  me  it  appears,  not  only 
that  he  has  not  addaced,  as  he  supposes,  an  experimeninm  m^tcig 
in  favour  of  the  doctrine  of  the  dependence  of  secretion  on 
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9tUfM,  but  tiiat  he  hhA  not  been  able  to  recoaciie  the  pke- 
mammm  ewm  of  hit  om  nxpmmeaa^  wHk  tfaot  dootaw,  nidi- 
out  the  aid  of  a  socond,  and  rather  stnuMd,  hyyotfieiii. 

The  other  fact  on  which  I  would  chiefly  rely,  and  which 
seeiiis  to  me  to  turuish  nearly  as  coiaplete  au  inUantia  cruets 
ogaiiiet  Dr.  Philip's  iiotioB  of  secsretkmy  as  hie  experimeaia  dad 
OgMMt  Le  Qalloia'a  notion  of  tbe  heiff •  action^  i»  the-  mmb^ 
ftkct  of  loeietion,  or  the  analogxiua  fwnctlon  of  nntritkm,  taking 
place  in  the  animal  body,  notwitlistanding  the  abseoee  of  the 
most  matisrial  parts  of  the  nervous  system. 

In  anew  to  the  argnnMntdmwn  ftom  Una  aoMQa,  Dvi  Philip 
aboama»  ihttt  if  it  piovea  any  flilng  it  piovea  too  nan^y  inaa-, 
much  as  it  would  lead  to  the  conclusion,  that  these  parts  of  die 
nervous  system  are  not  necessary  to  the  existence  of  the  sensorial 
fmeitr^  that  ia^  of  the  mind*  Now  by  pionag  too  much,  I  can 
only  vndantand,  -ptMag  that  to  bo  traa»  "Mtk  other  fiuta 
profetobeihlBeyOf  oMovsrHf ;  and  I  lawwof  noftK9tato|irofe, 

that  those  faculties  of  the  mind  whi(  h  have  been  found  to  exist 
where  the  nervous  system  has  been  d^ective  in  its  origmcU  Jhr^ 
wmHm^  am  naforthelesaneeataarily  oomoetad  withtheveiyiiaita 
tikat  ha»e  been  wanting  in  theae  oasaa  v-««or  oan  I  ooncacve  any 
Ibet,  which  would  set  aside  the  evidence  of  this  short  piece  of 
reasomug,  tliat  aoy  function,  which  is  performed  in  a  suigie 
oaae  where  a  particular  osgan  does  not  exist,  is  not,  in  any 
caae,.  dbpendiBnl  on  (however  nnich  it  nay  boinflnenoed  by)  that 
particular  organ.  In  iact,  on  this  very  ground,  the  antlMir  of 
tlie  paper  in  the  Edinburgh  Review,  which  Dr.  Philip  has  quoted, 
infers  firom  the  cases  of  diseased  brain,  which  he  relates,  that 
the  bndn  ia  probably  not  at  all  oonomed  in  the  ohanfoa  which 
piaoade  aenaation;  and*  adda:  We  heaitate  about  diwwfaig 
iUa  ooneltiaioDt  not  ftom  an  ophnon  tiiat  more  evidenoe  on  the 
subject  is  necessary,  tor  we  conceive  tiiat  out  instance,  such  as 
those  last  quoted,  if  it  be  admitted  to  be  true,  ia  M^ondusivB  as 
n  thousand  ;^but  beenuae  wo  wiah  to  acoonioa  morftninole  in  nU 
tteir  detwhii  and  obaannd  with  a  view  apaoially  to  this  phyablo- 
gieal  inquiry,  anbatitnted  for  thoae  which  we  already  possess 
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seems  to  me  much  slronsrer ; — that  the  brain  and  nervous  system 
in  general,  like  other  organs,  may  probably  adnut  of  a  great  degree 
flCdkleatkm  andconqpiesiioB, — (ftsilimldaddyMytmdAifo 
gieal  4iliiafe    iboa  nid  liie  lij  intMtilnly  ani  tft»  bf  vim* 
irttf«  mbflofirtioii),  nllhMt  kit  ftmctioiift  hma§  mtenaUy  da- 
ranged.    But  the  aii^uinent  on  which  I  would  be  understood 
chiefly  to  rely,  is  that  drawn  from  cases,  not  of  diaeaae,  but  of 
mgiml  dtfmtine  Jmmatim,  m  whidi  we  have  no  iMamt  wlui^ 
ever  to  tnppotm  that  tke  portiona  of  tlw  nemms  tjtlb&my  wlndi 
■are  wanting:,  ever  Kad  eiiated.    la  the  cwmiion  caae  of  the 
acephalous  tuetus,  (for  example,  in  Mr.  Lawrence's  case,  here 
refened  to),  the  bones  which  form  the  top  aad  sides  of  die  skuU 
aie  wantiiig  as-iaeU  aa  the  braia^  and  the  beaiaof  the  ahull  ia 
oofmdwhkdieeoiniiiOBmtBgiinieHta;  ao  that  it  eaat  hardly  be 
siippuised,  that  any  brain  has  ever  existed  ;  aiid  the  sinall  kiioh, 
which  terminated  the  spinal  marrow  in  Mr.  Lawrence's  cuae, 
mitced  of  banii^  the  aabatenoe  iato  which  the  hrain  had  eoa- 
tnctad».waa>  hi  ill  probahiUtsr«  the  only  portieii  of  bram  that 
ever  had  existed.    Aa  this  child  had  breathed,  I  agree  moat 
fully  wiLli  Dr.  Philip's  conclusion,  tlint  it  must  have  performed 
certain  mental  mts;  and,  in  delivermg  lectured  on  Physiology, 
1  have  qaolad  thia  fMt»  along  with  othefa^  aa  piorag  that  the 
nental  aota  ooncamed  m  laafmluMi,  aie  not  neeeBaMfly  eoA* 
nected  wilh  mofe  than  a  very  small  portkm  of  die  base  of  the 
brain,  piutmljjy  of  the  medulla  oblong^ata;  perhaps  not  even  with 
that(  aad  I  would  extend  the  $ame  coaoittiioa  U>  whatever 
athea  mfntal  aota-  that  obild^oould  be  ahevn  to  have  netlonned. 
pieoieely  on  the  aane  groaad  that  IfOontmne  to  lepaid  that  eaae 
one  of  many  which  prove  that  secretion  and  nutrition  may 
go  on,  mdependeutly  of,  very  nearly,  the  whole  of  the  brain. 

Bat  if  the  aigmaeiit  drawn  firom  the  caae  of  thia  foitaa  be  ob- 
jai^  to»  on  aecount  o£  the  knob  at  the  jnd  of  the  apina)  mmvm^ 
the  aame-obfeotion  cannot  be  urged  againat  the  feUowhi^  eaaea« 

The  case  referred  to  by  LeGallois  in  the  HistoiredeVAcadcmie 
Royak  des  Sciences  for  the  year  17 1 1,  is  of  itself,  I  conceive,  s^^f. 
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fioisntto  jttstifytbestniog^  tengsage  iawkicb  thecoacbuMn^nmn 
inrn  it  it  then  aqpcnwd.      Mm  FoBfil,  Clnnuqiiiia,  a  jM 

voir  d  VAcademie,  un  f^tus  sans  cervelle,  ni  cervelet,  ni  nifn  li  j 
epioi^re,  quoique  tr^&-bien  conforme  d'aiileui-s«  II  etoU  vem  k 
teimey  avoit  v6cu  d^x  lieiiM»  el  doiiii4  qnelqutt  sagM  de  mh- 
timenty  qiMnd  on  Itii  a  Tm6  Ttsa  da  Bapttoa  iar  k  tte.  Ce 
n*ett  pai  la  pffemi^  fins  que  Ton  a  ce  fait,  dost  on  tii«  me 
terrible  objection  contre  Ics  esprits  aniinaux,  qrii  doivent  s'en- 
gendrer  dans  le  cefvcau,  ou  toat  au  moins  dans  la  moelie  de 
rapine  et  que  Vim,  croit  comnmaftaeiit  m  n^oMaiies  k  toate 
I'eoonoBue  aiiimale/'--<fi8s«.  cit  r^o«L,      1711.  |>.  33.' 

The  other  case  referred  to  by  l.e  Gullois  is  also  slated,  al- 
though bnctiy,  in  such  a  manner  as  to  leave  no  room  §ot  doubt 
that  it  had  been  carefally  examined. 

M .  Mery  a  Til  un  fstas  mAle,  venu  i  temey  qui  n*aToit  ni 
cerveau,  ni  moelle  de  !*6pine,  et  qui  a  t6cii  vingt-une  bettres,  ct 
a  pi'is  quelquc  nourriture.  La  dure  ct  pie  incre  Jamoicnt  ccmtd 
dimiieiV9rme$:'^Hmt.  de  VActuL,  ffc.  1712.  51. 

I  shall  only  refer  to  three  obwrvatiQni  by  oor  em  eonlampD- 
raries,  which  appear  to  me  strongly  to  ooaftnn  the  oondation 
naturally  drawn  from  the  above. 

The  first  is  a  case  of  which  we  have  a  short  account  by  Mr. 
Lawrence,  although  he  did  not  see  die  mel-feraied  child  till  it 
had  been  kept  so  long  tiiat  several  paiticaliire  could  not  be  as- 
certained.   He  states,  however,  what  his  well-known  aeenrscy 
would  have  prevented  ins  stating,  unless  he  had  satisfied  himself 
of  the  hcif  that    it  had  neither  brain  nor  s(nnal  marrow  ;  the 
whole  of  tbe  spmal  processes  were  deficient,  and  the  place  of 
the  medulla  spinalis  supplied  by  a  vascular  membrane,  like  that 
which  covers  the  basis  crami  in  acephalous  cliiidren,  united  in 
the  same  way  to  the  surrounding  skin«    The  heart,  lungs,  and 
liver,  were  deficient;  tilie  ribs,  short  and  imperfect,  lay  close  to 
each  other,  and  did  not  form  a  thoraae  cavity;  the  face  was 
mal-fornied  m  many  respects;  the  fingers  and  toes  were  under- 
the  usual  number ;  with  tJiese  exceptions,  ilie  JbrmcUioii  of  the 
&odgr*afid  the  sew  of  Hie  lmb$^  were  tokraM^  naAifviV 

•  Bledico  Chirurffical  IVftWAiit/icms,  vol.  v.  p.  108. 
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N«xt,  iii  dH  case  of  thtf  Mm  fiwnd  in  the  abdomen  of  a  hoy, 
deBcribed  by  Mr*  Tomg  tH  the  same  work,  **  one  of  the  moat 

sincriilar  circumstances  was  the  total  absence  of  brain,  of  spinal 
marrow,  and  of  the  nerves  of  senfi^  aiui  voluntary  motion;  al- 
though a  didtinct  plexus  of  nerves  was  seen  jtist  within  the  urn- 
bilieasy  about  the  commeiicemait  of  tha  iBtestiiiea»  towhiich  bu- 
merous  branches  were  distribtited  V  Yet  it  appears,  from  the 
very  circumstantiai  statements  there  given,  lhat  in  ibis  foetus, 
bone^  cartilage,  ligament,  muscle,  fat,  membrane,  synovia,  and 
mecoiiittm,  had  been  formed  from  the  blood. 

If  any  one  should  say,  that  in  these  instances,  a  nervous  in* 
fluence  was  generated  in  the  nerves,  which  answered  the  purpose 
of  that  which  used  to  be  generated  m  the  brain  and  spinal 
marrow,  it  will  be  observed  first,  that  Dr.  Philip,  at  least,  must 
deny  all  force  to  this  argument,  because  he  has  expressly  stated. 

We  may  as  well,  I  conceive,  suppose  a  bone,  as  a  nerve, 
capable  oi'  preparing  this  influence f."  His  supposition,  there- 
fore, is,  that  galvanism  is  supplied  from  some  source,  hitherto 
unknown,  which  supplies  the  place  of  the  nervous  influence. 
To  this  I  would  answer,  that  our  object  just  now  is  not  to  ascer- 
tain how  the  formation  of  these  different 'products  out  of  the 
blood  is  accomplished,  but  merely  whether  it  can  be  accom- 
plished without  the  help  of  an  influence  coming  from  the  brain 
and  spinal  marrow;  and,  if  this  point  be  made  out,  I  am  sure 
thskt  the  ^evidence  hitherto  adduced  for  galvanism  being  at  all 
concerned  in  the  matter,  must  be  allowed  to  be  exceedingly 
defective. 

But,  secmtdhff  there  is  one  instance  on  record  of  a  foetus,  in 
which  the  most  material  parts  of  the  animal  organization  were 
found,  and  in  which  **  there  was  neither  brain,  spinal  marrow, 

nor  nerves."  This  case  was  carelally  examined,  and  is  minutely 
described  by  the  late  Dr.  Clarke  in  the  Fhilosophical  Transactions 
for  1793,  (p.  164] ;  and  I  beg  leave  particularly  to  refer  to  the 
observations  be  has  there  made  upon  it.  At  present  I  need 

*  Mt^eO'CSiinirgictA  IVaiiMeffMW,  vcl»  ?.  p. 
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only  talyloiii  m  mgle  Mnte&oe  from  ihs§e,  Tbe  nHiole  of  tiw 
MtMHW  of  Ibis  moftsterniiivt  have  been  of  the  ▼aMnkur  systea 

entirely;  and  these  t5eein  to  have  been  capable  of  form  in  j^-  bone, 

skin,  cellular  substance,  ligament,  cartilage,  iutestiues,  ^c" 
p.  161. 

I  shall  only  sty  tetlier,  in  regafd  to  tiie  ooiMWxioii  of  An 

nervous  system  with  organs  of  secretion,  that  as  we  know  per- 
fectly, that  injuries  of  tlie  nervous  system  are  very  apt  to  affect 
the  circulatkm  in  the  sinaU  vessels  of  different  parts  of  the  body 
in  which  secretion  takes  place,  and  know  likewise  tiwt  secietioii 
Is  rery  rnndi  unAer  fiie  command  of  sensations  and  emotions  of 
the  mindy  we  should  have  good  reason  to  be  surprised,  if  the 
division  of  the  nerves  supplying  secreting;  organs  were  not  to 
modify  their  action  very  considesably.  Dr.  Philip's  explanation 
of  the  $appreetum  of  the  mneons  and  watery  secretions  of  ^ 
alimentary  canal  in  Mr.  Brodie's  experiments  with  arsenic  is,  that 
this  morbid  secretion  was  prevented,  because  the  irritation,  which 
occasions  it,  was  prevented  by  die  division  of  the  nerves.  Now, if 
l3ie  moibid  irritation  of  arsenic  is  pievented  by  division  of  the 
nerves,  may  not  the  natural  and  healthy  irritation  of  Ibod 
in  the  stomach  be  prevented  by  the  same  operation  ;  and 
if  the  absence  of  irritation  is  a  sufficient  cause  for  the  sup- 
pression of  the  secretion  in  the  one  case,  may  it  not  be  const* 
dered  a  sufficient  cause  for  tfie  altetation  of  the  seeielion  in 

the  other  ? 


Art  VI.  Aecoumi  of  an  Qptuai  Deceptiau. 

[Ill  a  Iietter  to  tte  Editor.] 

The  optical  phenomenon  which  I  have  here  attempted  to 
rejfuresenty  may  amuse  those  of  yonr  readers  to  whom  it  is  new, 
and'  win  probably  serve  to  exenase  the  ingenuity  of  some  in 
attempting  its  solntion. 

When  a  spoked  wheel,  such  as  that  of  a  carriage,  or  the  fly 
of  an  engine,  is  viewed  in  motion,  through  a  series  of  vertical 
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ban,  tlie  spokes  assimie  the  peculiar  cnmtaiesy  respectiTely, 
iHiidi  aie  represented  In  the  sanexed  weod-cat 


hk  a  general  manner.  The  upper  and  lower  spokes,  as  they 
pass  the  vertical,  are  seen  in  their  natural  form,  or  perpen- 
dicular; but  in  all  the  rest  a  curyature  will  be  observed^  directed 
upwards  on  each  side  of  ike  vertical^  eranesoent  towards  the 
upper  one  in  particular,  and  attaining  a  maximum,  as  it  appears 
to  me,  somewhere  about  that  one  on  each  side  which  occupies 
the  middle  of  the  two  lowest  quadrants. 

It  is  indifferent  for  the  prodnction  of  this  efi^  whether  the 
whed  is  tunning  along  a  plane  as  it  revolves,  as  in  the  ease  of 
a  carriage  driving  through  a  street,  and  viewed  through  the  - 
ordinary  iron  railing,  or  whether,  as  in  a  fly  wheel  seen  through 
a  similar  railing,  generally  erected  in  the  stair«case  of  a  steam 
engine,  it  merely  revokes  on  its  own  axis.  But  I  must  ohserre 
diat  a  certain  relative  distance  between  Ae  two  objects  and  the 
eye  respectively  is  convenient;  and  that  the  effect  is  not  very 
perceptible  unless  the  velocity  of  the  wheel  exceeds  a  certain 
limit*  With  that  velocity^  the  curvatoie  of  the  spokes  in* 
creases  to  a  maximum,  which  is  only  limited  by  tiie  total 
disappearance  of  the  spokes  in  consequence  of  their  rapidity. 

The  general  principles  on  which  this  deception  is  to  be  ex- 
plained will  immediately  occur  to  your  mathematical  readers, 
bat  a  perfect  demonstration  will  probably  prove  less  easy  than 
it  appears  at  first  sight. 

I  am,  Sir,  your  obedient  servant, 

J.  M. 

Jxmekm,  Dec.  1,  1820. 
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Abt.  Vll.  A  Letter  to  the  Editor  of  the  Quarterly  Jour- 
naif  rapecting  certain  jbiaccunuiei  and  Omitsiom  m  the 
BeF»  Mr*  Todd's  Edition  of  Johnsdn's  Dictiomrt/. 

8ir,  London^  Ncv*  %  1830. 

Being  attached  to  science,  though  not  a  scientific  man,  I  am 
frequently  obliged  during  tbe  perusal  of  your  Journal  to  re7ept 
to  my  dictionary  for  the  explanation  of  certain  terms  with  which 
I  am  Dot  sufficiently  familiar,  though  peihi^a  acquainted  with 
th^  genml  import.  Finding  the  definitions  in  the  old  edition 
of  Johnson  often  meagre,  and  oftener  incorrect,  I  purchased 
new  edition  lately  published  by  the  Rev.  H.  Todd^  in  which, 
however,  I  was  much:  dismayed  by  diecovering  very  little  im- 
proyement  in  the  definition  of  tcientific  words,  and  more  espeo 
cially  in  those  relating  to  chemistry;  in  too  many  instances 
erroneous  definitions  and  meanings  have  been  retained,  merely, 
as  it  would  seem,  for  want  of  a  little  trouble  in  referring  to 
modem  authorities and  on  other  occaaionB^  die  absurdities 
and  Jargon  of  old  philosophers,  are  suffered  to  pollute  and 
darken  those  pages  which  should  huve  been  adorned  and  en- 
lightened by  reference  to  modern  discoveries.  In  the  ibllowing 
pages  1  have  in  one  column  put  down  the  word  which  I  looked 
out,  widi  its  definition^  as  given  in  TodhTs  Jokmon  ;^  and  in 
another  column  the  true  meaning  is  given,  with  which  I  have 
been  furnished  by  a  scientific  friend.  From  a  numerous  list  I 
have  selected  a  few  specimens  only,  which,  if  you  fi^prove,  and 
considei  them  correct  and  of  any  use  to  the  possessor  of  the 
above  Dietioi^y,  I  shaU  bo  happy  to  add  to  on  anolh»  oo* 
casioii.  I  a  in,  Sir, 

Your  constant  Reader. 

C. 

AftSSSic,  a  ponderous  mihetaf  Abssnio^  a  volatile  and  highly  in- 
sabstance,  vdslUe  and  aniiillam*  tommaHe metal; called ie*tf a arwiitc 
mable,  tgc  when  hi  thestate of  03dde,«ad  higfafy 

poiflonoas  In  all  lis  eombiaatloiis. 

CHBUUTaT.  An  art  wheretiy  sea.  Ghbhistst  is  the  stndy  of  the  el^ 
sible  bodies  contained  in  verneb,  or  fects  of  beat  and  mixtme,  with  a 
capable  of  belns  oontained  therein,    view  ofdiscoveilngtheirgeMial and 
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so  changed  by  means  of  certain 
instrameots,  and  principally  fire,  that 
their  severat  powers  and  virtues  are 
theteby  disooveied  with  a  view  to 
philosophy  or  medidiie* 


FERMBNTATfOUt  t  9km  AellOB  Of 

the  jatestiBe  particles  of  aaixtbody 
atisms  vaouOly  fiNm  (heoperatieiiof 

some  active  acid  matter,  which  rare- 
fies, exalts,  and  subtiUses  the  soft 

and  sulphureous  particles ;  as  when 
leaven  or  yest  rarefies,  lightens,  and 
ferments  bread  or  wort.  And  this 
motion  diflers  much  from  that  usu- 
idly  called  fbniljti  n  or  efferves- 
cence, wliichis  a  violent  boiling;  and 
struggling  between  an  acid  and  an 
alcali  when  mixt  toffether. 

Galv'anism  ;  the  action  ui  metal- 
Ik  sohstanees, 

Guksa.  An  artiflehd  substance, 
made  by  iofasing  fiied  salts  and 
iiBt,or  sand,  together,  with  a  veho> 


subordinate  laws,  and  of  iBoprovii^ 
the  useful  arts.  Black, 

Most  of  tfn  substances  belonging 
to  our  glo])e  hi^;  ronstnntly  under- 
going alterationb  in  i.ensible  quali- 
ties, and  one  variety  of  matter  be- 
comes, as  it  were,  tnm^M  uted  into 
another.    Tlie  objttt  ol  chemical 
philosophy  is  to  ascertain  the  causes 
of  aU  »uch  phenomena,  whether  na- 
tural or  artificial, '^and  to  discover 
the  lawsl^by  which  they  are  go- 
▼eiped*  Dary. 

Cobalt,  a  brittle  metal;  iniich 
used  in  the  state  of  oxide,  to  give  a 
Uae  oolottr  ts  gla«  aad  poioelate. 

VMwanmpm  IsateKmeniibyed 
to  sigidiy  the  qnnfaBeoiui  cbaages 
which  eertalD  TegetaUe  solatioaa 
imdeigo,  placed  under  certain  cif- 
cumstancss,  and  which  tenainate 
either  in  theptodnction  of  an  intoxi- 
cating liquor  or  of  vinegar:  tho 
former  termination  constitutes  rtnoas, 
the  latter,  aeetmu  fiurmentation. 


Gold  is  the  heatieit,  tho  uost 
dcBse^  the  nrast  simple,  the  moit 
dnelile,  and  most  iixed  of  all  bodies: 
aotiD  be  isjnied  either  by  air  or 
<rt,  and  aeeming  iooomiptible.  It 


Galvanism,  the  electricity  ex- 
cited by  the  contact  ol  certain  dis- 
similar metallic  substances. 

Glass  is  any  substance  or  mix- 
ture, earthy,  saline,  or  metallic, 
brongltt  by  igneons  ftislon  to  the 
slale  of  a  imid,  fafllde,nniliitm  aaiB, 
bioakipg  with  a  ooaohoidal  ftactaio 
passing  into  jipUnteiy,  and  with  a 
high  degree  fit  lustre*  Thmspa^. 
reney  la  alao  a  oharacter  of  most 

glSMSS. 

Gold,  a  metal  of  a  pare  yellow 
eolonr,  of  a  specific  gravity  exceed- 
iog  that  of  all  hnown  substances, 
except  platinum  ;  very  ductile  and 
malleable ;  fasible  at  a  bright  r^d 
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iri  soluble  J)y  m€an5?  of  sea-salt,  but 
is  injured  by  no  oUi«r  mit,  ifc. 


G  ram Ti:,  a  stone  composed  of  se- 
parate and  very  large  concretions 
ruikly  compacted  tojj^ether;  and  o£ 
great  hardness,  l^c. 

Gypsum.  Hie  name  of  a  class  of 
fossils ;  the  plaster  stone  ;  while 
tioie ;  a  Iclnd  of  piaster. 


IftONy  a  metal  oosuBoat^  all  pute 
of  tiM  would  •  theag^  Ae  Qi^lileit  of 

all  metals,  except  tin,  it  is  rnanlilrr 
ably  the  hardest,  and,  when  pnio» 
naturally  malleable,  &o.  It  is  the 
only  knovm  substance  that  is  at- 
tracted by  the  loadstone.  Iron  has 
greater  medicinal  virtues  than  any 
of  the  other  metals. 

Lime,  matter  of  which  mortar  ja 
made. 

Manganese,  is  a  name  the  glass- 
men  use  for  many  different  sub- 
stJuices  that  h  ive  the  same  etfect  iu 
clearing  the  luul  colour  of  their 
glass ;  it  is  properly  an  iron  ore  of  a 
poover  sort. 

MlTAir,  a  flrai,  heavy,  and  haid 
•nlbataice,  opaque,  fusible,  aadmal- 
leaUo*  The  metalf  are  sU  in  MUfr* 
her:  sons  hate  aiMed  neicary, or 
qaicfciflvw,  to  the  mimher  of  the 
metab,  h«it  aa  it  wanta  aMBeahflUj, 
the  eiiterioii  of  the  metalf^iC  itttaia 
pfopeilsr  fanfced  tMBf  Aa  aeni* 
aMtdi. 


heat;  rota  tile  at  n  very  high  teW- 
pcratnre  }  soluble  in  iiitro-mariatic 
aciti  ind  in  solaiion  of  chioriue,  but 
not  in  the  other  acids. 

Granite,  a  rock  essentially  com- 
posed of  quarts,  feldspar,  and  mica, 
in  graiaaor  eijilds  of  vaiioai  mag- 
aitade.  Its  hardiwie  and  ooaipact^ 
ness  Tary  eztamaely* 

Otpsov,  a  fiompoand  of  solphatio 
add  aad  BaiOt  or  m0oe  sa^pAofo  ^ 
line*  When  heated  red  hot  it  losea 
water  of  crystallisatka,  and  lUb 
ialo  a  white  powdtf  eallad  pioCr 
^Parw. 

laoa^  a  metal  foand  In  most  parta 
oTthewesldsits  spoille  gravity  is 
TT9  water  heiag  IM^  m  that  it  la 
not  a  heavy  metal,  thoagh  there 
are  many  lighter.  It  is  one  of  the 
few  metals  which  are  magnetic.  It 
is  employed  in  medicine,  thoagh  of 
much  less  impoftante  Uian  soTeml 
other  metals. 

Lime,  one  of  the  alcaliue  earths, 
lately  shei,vn  to  be  a  metallic  oxide: 
it  is  essential  ingredient  in  mor- 
tar and  some  other  cements. 

Manganese,  one  of  the  metals. 
The  term  Mangauise  is  ulien  appiitd 
to  the  native  black  oxide  oi  this 
metal,  which  is  a  commonly-occur- 
ring ore. 

M irai-  Iha  matais  are  nhaiaa 

teiind  aa  a  diaasy  by  a  pecaHia  4iK 
greeofhiQIlMieyandopaaitr;  they 
areoondaotQia  of  deetiMilyand  of 
heat :  they  iadode  the  heaviest  and 
Itghteat  soUda,  and  diier  extremely 
in  AisibiUty:  some  are  britfloiolheia 
maOeaUeaaddaotile,  All  the  me- 
tals miita  to  oxygen,  prodocing  me- 
UiBk  9oM9$t  which,  combined  with 
acids,  form  mebaUU  asiU.  The  me> 
tale  aft  present  hnowft  ass  forty-two 
ianamher. 
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Nitre.  [The  dictionRry  here  givos 
a  Tpry  long"  and  eiiou<'<>n8  account 
of  this  bait,  tak^  tiuui  Hill  uu 

Opal.  [Again  an  absurd  definition 
fiom  Hill's  Materia  Oedka,'} 


OKPimiTim  MiMMOiftMilylM. 
Oqihimit  hM  been  wyywed  to  eaoF 
tain  fold,  wid  if  fbvnid  in  aaoM  of 

stance,  wliicliy  apoied  lo  the  air» 
tekeeflie. 


kind. 

Quicksilver.  fHic  dictionary 
gives  a  long,  and  fur  the  must  part 
erroneous  detail^  fiom  Hill's  Ma- 
teria  Medico,} 

RfiSiN,  the  fat  sulphureous  parts 
of  some  vegetable,  which  is  natural 
or  procured  by  art,  ond  will  incorpo- 
rate with  oil  or  spudt,  not  an  aque- 
ous menstruuin. 

SfiLENiTB,  a  sort  of  fossil. 


Mica,  a  mineral  composed  of 
silica,  alumina,  potash,  and  oxide  of 
iron,  which  occurs  massive  aiid  crys- 
tallized :  it  is  easily  divisible  into 
thin  flexible  and  elastic  lamincP,  by 
which  it  IB  diBtinguislied  Ironi  taic, 
which  is  not  elastic. 

Nitre,  a  salt  composed  of  nitric 
acid  and  potassa :  mtrate  ^  potataa, 

Oi'Ai ,  a  gem  remarkable  for  the 
briUidut  display  of  colours  which  it 
exhibits  by  reflected  light.  Its 
•nalysiialMfflOsilex  10  water.  i 

Obpihsiit*  ft  compound  of 
flmr  and  aannlc.  It  is  lamsUir  in 
one  diiaetioBy  and  of  a  jellow  wHout, 

PnospHonot^an  vadeoompoiinded 
■ntiainnna^  wiwn  put  of  tlMeonaii* 
tency  and  agvaannca  of  iridta  mx ; 
highly  inflanmahte,  [and  ezhaliiig 
add  ftunes  of  an  alUaceons  smell 
when  espoaed  to  air. 

Porphyry,  a  very  hard  rock  ooniH 
posed  chiefly  of  feldspar :  it  takaa  a 
fine  polish,  and  is  sometimss  nsed 
tor  ornamental  purposes. 

QuiCKSTi  VFR,  or  Mercury,  a  me- 
tal liquid  at  common  temperatures : 
at  about  600°  it  boils,  and  at  —  3'J<^ 
it  freezes,  becoming  a  ductile  and 
malleable  solid. 

Resin,  a  fusible  and  iuflammable 
vep:etable  product,  soluble  in  alcohol 
aad  etber^  bnt  Insfduhle  in  water. 

Selenite,  a  variety  of  crystallized 
gulphate  of  lime  ,  having  a  silky  lus- 
tre ;  fxom  atkwni  the  mooMt 


[The  Editor  has  taken  the  liberty  to  abridge  the  above  ar* 

tide,  aacl  has  only  retained  a  few  of  the  "  specimens"  trans- 
uuttdd  by  bid  coriespoadent ;  be  bas  also  omitted  the  list  of 


AMMfym  0f  the  Root »/ 

woidi  not  inserted  in  the  dictionary,  though  he  agrees  with  his 
eorrespondent  respeetittg  the  caideBBness  shown  in  the  omts* 
sioa  of  nnmerous  words ,  in  elasses  of  which  other  indiYidnab 

have  been  adaiitted.  This  i&  especially  the  case  among  minerals 
and  metals,] 


A  in.  A  III.   An  Ana  lysis  of  the  Root  of  the  Rheum  Pal- 
matum,  or  BJmbarb,  Bj/  W.  T.  iijiAMi>£,  S.R.S., 

1.  There  appears  to  have  been  uo  chemical  invcstizatioo  into 
the  nature  of  rhubarb,  if  we  except  a  few  experiments  upon  it 
given  in  Neumann's  Ckemistrffp  where  it  is  stated  that  a  great 
portion  of  it  is  soluble  in  water,  and  that  alcohol  scarcely 
acts  upon  the  residue.  Neumann  got  from  480  grains  180  of  al- 
coholic, and  afterwards  170  of  watery  extr^t;  and  inversely 
360  watery,  and  only  5  of  aUx^olic  extract. 

2«  In  the  following  experiments  the  finest  Russian  Rhubarb 
was  used,  free  from  decay,  and  distinctly  streaked  with  white  and 
red  veins  upon  its  cut  buiiuce  :  the  former  are  chiefly  gum,  the 
latter  contain  the  extractire  and  astringent  principle,  as  ma  y 
be  shown  by  washing  the  surface  with  a  dilute  sdution  of 
iron,  when  the  red  streaks  only  are  discoloured. 

3.  100  grains  of  rhubarb,  digested  in  eight  ounces  of  boilipg 
water,  till  cold,  gave  a  yellow-brown  infusion,  which  was  tested, 
by  the  following  re-agents,  and  gave  the  annexed  results 

Acetate  of  lead    a  copious  yellow  precipitate. 

Sub-acetate  of  lead  «  a  red  precipitate, 

Proto-muriateof  tin  a  copious  yellow  precipitate, 

Proto-sulphate  of  iron.  • , ,  an  oUve-green  precipitate. 

Nitric  acid  •«•••   a  brown  precipitate, 

Oxalic  acid  •  t»**«f  l|o  effect, 

Infusien  of  galls  noefiect, 

Solntion  pf  gclaUne   a  copious  brown  precipitate. 

4.  It  may  be  remarked,  in  respect  to  the  above  precipitates, 
that  nearly  the  whole  of  the  colouring  matter  was  carried  down 
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by  tlM  acetate  of  lead,  so  aa  to  kava  th*  tupetiitaut  llqvor 
almost  coloiiiless«  The  |»recipitate  by  nitrie  add  iras  aMat  eo- 

pious  when  a  few  drops  of  acid  were  added  to  the  conccitUaLed 
in^sion ;  it  had  the  character  of  resiiiotts  matter,  and  was  pro- 
bahly  altered  eztractiye.  It  waa  again  dissolved  by  nitfic  acid 
added  in  excess*  The  precipitate  by  gelatine  waa  moat  ooploaa 
in  the  cold  infusion ;  it  scarcely  formed  in  the  hot  infusion,  and 
was  re-dissolved  by  adding  excess  of  the  solution  of  isinglass. 

5.  One  hundred  grains  of  the  bruised  root  were  digested  re* 
peatedly  in  fresh  portions  of  alcohol,  (specific  gravity  6.16,) 
till  it  exerted  no  further  action,  and  came  off  perfectly  colour* 
less.  The  residue  weighed,  when  dried  at  212^,  55.8  grains,  it 
was  insipid,  and  when  put  into  water  it  softened  and  gave  by 
long  digestion  a  viscid  solution*  When  subsequently  dried,  it 
was  found  to  have  lost  31  grains,  whidi,  obtamed  by  evapora* 
ti^on,  had  all  the  characters  of  gum ;  it  was  insoluble  in  alcohol 

and  did  not  affect  sohition  of  iodine. 

6.  The  alcoholic  solution  was  of  a  deep  yellow  colour,  and  had 
«  peculiarly  nauseous  taste ;  it  was  conoentntted  by  distillation, 
and  carefully  evaporated  to  dryness :  it  left  a  brown  residue 
weighing  36  grains,  which  being  triturated  with  cold  distilled 
water  and  poured  upon  a  filter  was  resolved  into  10  grains  of 
insoluble  resin  ajud  26  grains  of  soluble  matter. 

7.  The  resin  amounting  to  10  grains  was  of  a  brown  colour, 
gave  out  an  aromatic  odour  wben  burned,  and  entirely  dissolved 

in  sulpliuric  ether. 

8.  The  26  grains  of  matter  soluble  in  water,  were  obtained  by 
evaporation,  and  afforded,  tqion  being  re-dissolved,  a  clear  brown 
aqueous  solution,  which  rendered  solution  of  isinglass  turbid, 
blackened  solution  of  iron,  and  formed  a  copious  precipitate 
with  acetate  of  lead;  this  residue,  therefore,  was  chiefly  extract 
and  tan. 

9.  From  the  above  experiments  it  i^ars  that  100  paru  of 
rhubarb  contain 

^™  ••••       XaSS  grains  (5.) 

Wood  and  iUiuiuble  rtbidue  24.8  J 
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OQQ  Amimm  of  iki  Rooi  of 

R«Mi..««...^  10. 

brtmlife  tad  tin  36. 

91.8 

Lots   8.2 

100. 

10.  The  loss  in  the  ahore  esperioients  may  be  aMiibed  to 
water,  for  upon  drying  rhubarb  by  long  expoeiue  to  heat  a  litUe 
above  212^,  the  average  loss  of  seTeral  samples  was  10  per  cent, 

11.  One  hundred  grains  of  rhubarb  were  put  into  a  small  re- 
tort and  distilled  by  a  heat  gradually  raised  to  redness.  Water 
at  first  ptiied  off»  tucoeeded  by  a  yellow  vapour  which  con- 
densed in  the  neck  of  the  retort  into  a  thick  oO»  and  an  acid 
liquoi  passed  into  the  receiver,  which  blackened  pcrmiiriaic  af 
iron.  41  grains  of  charcoal  remained  in  the  retort,  which  were 
reduced  to  powder,  digested  in  dilute  muriatic  acid,  washed, 
and  dried  at  a  fed  heat  in  a  doseveuel :  they  lost  in  this  pro- 
cess 6.5  grains. 

12.  The  muiiatic  bolutiou  on  being  saturated  with  pure  ara- 
KMMua  let  fall  2  grains  of  a  substance  having  the  characters  of 
phosphate  of  lime ;  this  waa  separated  by  filtration^  and  car^ 
bonate  of  ammonia  added  to  the  fllteied  liquor  gave  a  further 
precipitate,  which,  collected  and  dried,  was  found  to  be  4.2 
grains  ot  c^rboii:ite  of  lime. 

13.  The  resukfi  then  of  the  destructive  distillation  of  rhubarb 
nmy  be  stated  as  follows 

Water  ,   10. 

£mpyreumatic  oil,  gallic  acid,  and 

water  formed  

Charcoal..**   34.5 

Phosphate  of  lime   2. 

Carbonate  of  lime  4.2 

Loss,.*  *   3 

100.0 

14.  To  ascertain  m  what  itatethe  4.2  gcains  of  caibonate  of 
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liiae  Ittd  exktad  in  Uie  root,  before  its  desfimc^ioa  bj  6re»  100 
gnte  of  fhttbwb  weie  dtpritvd  ol  ail  adwUe  wMr  by  IIm 
action  of  alcohol  and  vater;  these  loluticna  wm  evapenledy 

and  the  residue  submitted  to  a  red  heat  in  an  opeu  platiDum  cru- 
cible burned  away»  leaving  oo  i^^retiable  portion  oi  earthy  alcar 
Ime  or  aaliiie  matlery »  nnall  tnoe  of  ecMBnm  nit  and  of  Mm 
excepted.  Hie  iniotiilile  woody  fibre  was  digottod  in  ttinialie 
acid,  and  the  soluUou  saturated  by  ammouia  :  it  gave  a  preci- 
pitate weighing  8^  grains,  froni  which,  by  the  action  of  suU 
phuric  acidy  a  portion  of  malic  add  was  separated.  If  this  pre* 
eipitate,  therefore,  be  regarded  aa  composed  of  phosphate  and 
malale  of  lioie,  it  would  consist  of 

Phosphate  of  lime  •  2.  (12) 

Malate  of  lime  •••«••  6.5 

8.5 

16.  The  component  parts  of  rhubarb^  therefore,  would  ap« 
pear  from  the  whole  of  the  preceding  d«ta»  to  be  as  follow 

Water   M  (10) 

Gum   31.0  (5) 

Resin   10.0  (7) 

Extract  tan  and  gallic  acid  ....  26.0  (8) 

Phosphate  of  lime..   •  2.  (12) 

M  alate  of  lime  •   6.5  (14) 

Woody  fibre   16.3  (5) 

100.0 

16.  The  my  oopioiis  precipitate  obtained  by  adding  sohttioB 
of  acetate  of  lead  to  inibsion  of  ibnbarb,  induced  me  to  hope 

that  some  peculiar  principle  might  be  found  in  it,  combined  with 
the  metallic  oxide ;  1  therefore  collected  a  quantity  of  the  com* 
pound,  difibsed  It  in  water,  and  passed  sulphuretted  hydrogen 
throngb  the  mixture,  which  was  afterwards  boHed,  filtered,  and 

evaporated  to  dryness  :  a  biuwii  viscid  substance,  ot  a  j  cculiar 
^meii,  aud  somewhat  acid  fii^our,  remained,  which  1  was  at 
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tatiaeUBtdtoregttAas  aome  ilutiiictpiindpleybfti  aieWAXr 
patknettts  mob  tangtit  me  tliat  it  wai  manly  a  mbtara  of  «x« 

tractive  luaUcr,  with  a  little  sulphuric  acid. 

17.  The  activity  of  rhubarb,  as  a  medicine,  appears  to  reside 
^■tifttly  in  thoae  pri&eiplei  which  are  aoiuUe  in  alcohol ;  the 
alooholic  aztraetwM  fiwd  a  draatic  piiige>  «Dd  tkereain  in  its 
pate  form  also  prored  apariont;  vhile  the  gum  obtained  Iron 
the  residue  insoluble  in  alcohol  (5)  was  perfectly  inert,  and  did 
not  poM6u  aay  pecuUaj:  mediciual  qualities* 


Art,  IX.   Experimenii  and  Remarks,  illmtroHng  the  /a* 
Jluence  of  the  Eighth  Pair  of  Nervesover  the  Organs  of 

Hespiration  and  Digestion.  Bj/  S.  D.  Brolghton, 
Member  of  tlie  Royal  College  of  Surgeons,  one  of  the 
Surgeons  to  the  St.  George^s  and  St.  Jame^s  Dispensary, 
and  to  His  Majesty's  Second  Regiment  of  Life  Guards, 

Am  attempt  having  been  made  to  show  that  galvanism  is 
equal  to  tlie  influence  of  the  nervous  system  over  the  important 
functions  of  respiration  and  digestion,  in  restoring  these  func- 
tions when  they  become  intcirupted  or  entirely  siispended,  by 
dividing  the  eighth  pair  of  nerves  in  th-^  neck  of  .an  animal; 
the  Royal  Society  appointed  some  of  its  members,  conversant 
with  physiological  pursuits,  to  inyesti^te  the  grounds  upon 
which  this  opinion  is  built.  The  report  made  relative  to  the 
point  in  question  was,  tliat  no  such  power  liad  been  observed 
as  that  attributed  to  galvanism  by  the  theory  above  men- 
tioned* In  order  to  satisfy  myself  as  to  the  cause  of  such  op- 
posite /conclusions,  and,  if  possible,  to  ascertain  the  truth,  I 
instituted  a  series  of  experiments,  the  result  of  which  I  am 
about  to  detail.  In  order,  however,  to  bring  this  subject  fairly 
into  view,  a  short  abstract  of  the  experience  and  opinions  of 
our  ancestors  and  of  our  cotemporaries  appears  requisite. 

So  early  as  the  time  of  Rufus  and  Galen,  the  attention  of 
physicians  was  directed  to  a  large  nerve  on  each  side  of  the 


the  B^iA  Pmrif  Nerves. 


ivindpipey  in  a  great  proportioft  of  animals,  passing  feom  tka 
Ikrafii  down  tbe  neck»  and  distributing  branches  to  the  tiioraeSe 

and  abdominal  viscera ;  and  experiments  were  occasionally 
made  by  fastening  ligatures  upon  this  nenre,  to  which  the  an* 
dents  gaye  the  name  of  par  vagttm  from  its  general  distribiH 
lion;  and/it  was  also  at  times  divided  on  each  side  of  the 
neck,  fbr  the  purpose  of  observing  the  effects  of  these  nerves 
upon  the  organs  they  supply. 

Similar  experiments  have  been  subsequently  repeated  to  the 
present  day,  and  varied  agreeably  to  the  views  of  those  en- 
gaged in  the  pursuit.  The  ultimate  ^tality  of  the  operation 
of  dividing  the  eighth  pair  of  nerves  is  generally  noticed.  All 
else  that  can  be  collected  from  iiuius  and  Galen  is,  that  the 
animal  loses  its  voice.  The  cause  of  death  in  animals  sub- 
mitted to  this  experiment  was  by  many  attributed  to  the  dii- 
tuibanoe  and  cessation  the  hearths  motions,  directly  pro- 
duced by  the  division  of  the  nerve.  "Willis  and  others  main- 
tained this  notion,  whilst  some,  who  also  repeated  the  experi« 
meat,  were  of  a  contrary  opimoo,  observingt  that  if  this  ezpla^ 
nation  were  tae,  animals  could  not  live  so  long  as  they  are 
known  to  do  after  Ae  operation.  'While  others  attributed  the 
death  of  animals  to  inanition,  from  their  being  unable  to  eat. 
Valsalva  remarked  frequent  efforts  to  vomit,  and  subsequent  de- 
rangement of  the  digestive  functions,  and  that  food  filled  the  oeso- 
phagus, and  the  mouth  was  covered  with  foam  tinged  with 
blood.  Hence  he  concluded  that  blood-vessels  were  ruptured  by 
the  efforts  to  vomit,  and  that  the  animals  died  of  heemorrhage* 
Some  noticed  similar  appearances,  but  attributed  them  to  con* 
gestion  of  the  lungs,  which  stopping  the  circulation  killed  the 
animal.  Haller  also  divided  the  par  vagum,  and  noticed  the 
dyspncea  consequent  to  the  operation.  He  adds,  that  the  di- 
gestive powers  fail,  and  the  contents  of  the  stomach  become 
putrid.  Cruickshanks  and  others  observed  the  congestion  of 
the  lungs»  and  supposed  it  to  be  the  cause  of  death.  Bichat 
frequently  performed  the  experiment  in  order  to  discover 
the  cause  of  its  fatal  tendency,  with  the  view  of  illustrating 
the  influence  of  the  nenres  on  the   thoracic  and  abdo- 
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whttl  ▼kom.  Hie  Mpimtkm,  Im  obsexres,  UeoMt  kb^* 
rio«i>  and  mituiMf  so  ineawatly  till  the  auma]  di«t>  and  lie 
fiimi  the  ea«fe  of  death  to  the  dtSeolty  of  breathmg.  8td»^ 

sequent  French  physiologists  icferred  the  cause  of  death  to  a 
state  of  asphyxia  foUowmg  the  division  of  the  par  vagum. 

Dupaytren  says,  that  the  aqihyxia  ie  piodtieed  by  the  a^ 
aaogphefic  «b  Dd  being  caipable  of  taiitii^«ith  the  blood  of 
thelimgt,  a  phnaonieiioii  whichheitateelob^oogto  lileei>- 
clusively,  and  to  depend  on  the  influence  of  tlic  I  rain.  We 
know,  however,  that  blood  will  mingle  with  atmospheric  air  out 
of  its  vessels^  and  become  converted  to  a  bright  crimaeil# 
Another  ofcjeetkiii  to  hie  doctrine  it,  that*  mre  a8pli|iia  the 
direct  cauae  of  death,  the  animal  ought  todie  as  quickly  aa  if 
drowned  or  siiunglcJ.  likuivillc  agrees  wiih  Hallor  in  attri- 
buting death  to  tlie  impediment  to  the  functions  of  digesliott. 
Provencal  attributed  it  to  atphjziay  brought  on  by  a  ilimimi- 
tion  of  oiygeii  gaa«  and  a  oonseqneot  deficient  devekpeinant 
of  eaitoiic  acid,  ftom  the  interrupted  breathing,  by  which  the 
temperature  of  the  animal  is  itduced.  In  dogs  he  tound  the 
lungs  red  and  gorged  with  blood,  but  in  pigs  and  rabbits  no 
•  such  appearance  vaa  notieed.  The  asphyxia,  therefore^  hn 
eoBcludea,  doea  not  take  place  immediately^  bat  at  a  certain 
pointy  and  tlien  increaaee  till  death. 

Such  has  been  the  vague  and  unsatisl'tictoi  y  iiiforuiatiun  upon 
this  subject  till  Le  GalloiB  engaged  in  these  inquiries,  to  guide 
him  in  his  treatiae  on  the  prmciplea  of  life.  He  performed  tibe 
eipeiimentof  dividing  the  eighlii  pair  of  nerrea  in  nuneroua 
anianala,  varying;  in  age  and  apedeS)  so  aa  to  aacertain  the  in- 
fluence which  such  variations  held  over  the  dilfferent  symptoms 
and  phoenomena  that  follow  the  division  of  the  par  vagum. 

The  reault  of  faia  eiperiaienta  ia  recorded  with  caie  and  ao- 
CQxacy,  and  the  fbUowing  drcumataneea  form  the  leading  fea- 
tures of  luB  experience  whidh  bear  upon  the  preaent  anlyect. 
His  chief  caie  was  to  ascertain  the  imiiiediate  caiise  of  the 
death  of  animals  after  the  division  of  the  nerves  ;  and  iinding 
inth  hia  predecesaora  that  the  A«arf»  the  kmgs^  and  the  slionmckf 
m«  all  diaoiderad  by  the  operatioii,  he  fittdeftTOured  to  make 
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out  which  was  the  seat  of  those  symptoms  that  induced  death  ; 
and  he  found  it  to  exist  in  the  lungi.  His  next  ohjeet  was  10 
ascertain  in  what  manner  the  lungs  became  affected^  as  they 
are  (bond  to  be  after  the  operation.  Vnm  seveml  experimeuta 
on  young  rabbits,  pigs,  cats,  and  dogs,  Le  Qallois  was  induoei 
to  come  to  this  conclusion,  thiit,  in  dividuit,''  the  eighth  pair  of 
nerveSy  the  recwrrents  being  also  out  oil,  the  muscles  moving 
the  larynx  become  paralyied,  the  ghiH$  i»  dosed,  and  llie  ae« 
eeas  of  the  air  to  like  bangs  is  impeded*  He  divided  tbe 
currents  alone,  and  the  same  phenomena  presented  thems^vea 
as  when  the  par  vag^nm  was  divided.  It  is  added,  on  the 
authotity  of  the  same  author,  that  by  dividing  tiie  recurrent  on 
one  «de  only  he  fiaralysed  one  side  of  the  larynx,  and  also 
that  die  apertnie  of  tbe  windpipe  became  entifely  immoveablo 
after  dividing  both  the  recurrents.  In  order  to  prove  this  point 
he  cut  a  piece  out  of  the  wmdpipe  ;  and  immediately,  he  says, 
the  breathing  became  free,  and  the  dark  colour  of  the  artenai 
blood  wag  converted  to  a  bright  crimson;  and  animali,  en  wiudi 
tins  opening  was  practised,  Hved  longer  tiian  those  on  wbicli 
no  opening  of  die  trachea  was  made ;  and,  he  likewise  ob* 
served,  that  the  division  of  the  nerves  affected  at  the  same 
time  the  larynx,  the  heart,  the  lungs,  and  the  aUmentaxy 
cqsmL 

The  combination  of  pbsnomena  he  ettribnteB  to  the  divinon 
of  the  par  vagum,  from  its  supplying  such  important  viseera, 

and  wiiich  may,  therefore,  be  supposed  to  aggpravate  the  symp- 
toms accordingly. 

He  the  lose  of  voice,  in  tiuMe  animals  of  winch  Gaien 
and  others  speak,  to  the  aame  principle  as  that  of  lihe  dyapnosa, 
t. the  catting  off  of  tiie  eommnnication  between  the  brain  and 
the  orgiUiS  of  voice,  by  dividing  the  recurrents.  He  noticed,  . 
in  performing  these  experiments  upon  difiereut  species  of  ani- 
mals and  of  differ^t  ages,  that  the  comparative  severity  of 
the  dyspncsa  difiered  one  from  the  other*  In  very  young  anU 
mals  it  was  more  severe  than  in  older,  and  one  species  seemed 
to  be  more  violently  aiiected  than  another;  which  he  explains 
by  remarking,  that  the  aperture  of  the  larynx  is  narrower  in 
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ymmg  awmtlf  than  in  adulu,  and  that  this  opening  varies  in 
its  dimenikns  im  difierent  kinds  of  animali  compared  with  each 
other.   The  affection  of  the  heart  he  found  more  difficult  to 

determine,  but  he  seems  to  think  that  the  dyspaoea  and  the 
want  of  fullness  in  the  arteries,  from  the  imperfect  oxygenation 
of  the  blood  checking  the  circulation,-  is  altogether  sufficient 
4o  account  for  the  heart's  action  after  the  division  of  the  eighth 
pair  of  nenres*  The  affection  of  the  lungs  he  refers  to  the  se- 
vere dyspnoea  occasioned  by  tlie  paralysis  of  the  larynx.  He 
found  tliem  always  in  a  state  of  greater  or  less  congestion,  and 
the  Ixponchim  fall  of  fluid. 

The  state  of  the  stomach,  he  obsenred,  varied  in  its  appear- 
ance in  different  animals,  and  even  in  the  same  species  of  ani- 
mals ;  bat,  he  did  not  generaUj/  notice  any  indwaiton  of  the  di* 
gestive  process  being  arrested.  Whatever  might  be  the  state  of 
the  stomach,  he  attributes  it  altogether  to  the  disturbance  of 
the  fanctions  of  the  respiratory  organs.  Le  Gallois  appears  sa* 
tisfied  as  to  the  immediate  cause  of  death  being  entirely  re* 
ferable  to  the  lungSy  through  which  the  circulation  becomes 
stopped  in  iIik  (-  ways-^1.  By  the  diminution  in  the  opening  of 
the  glottis.-*2.  By  the  congestion  in  the  Inngs. — 3.  By  the  extra- 
vasation of  fluid  into  the  bronchise ;  and  that  these  etfects  vaiy 
aocordmg  to  the  age,  size,  and  species  of  the  animal.  Of  thirty- 
one  rabbits  operated  upon  from  one  to  forty  days  old,  they  died 
between  six  and  cii^hteen  hours  and  an  half. 

M^jendie,  in  his  elements  of  physiology,  treating  of  respi^ 
ration,  remarks,  that  as  the  eighth  pair  are  the  only  cerebral 
nerves  whidi  supply  the  substance  of  the  lungs,  many  physio- 
logists have  been  induced  to  divide  them,  and  that  ihis  opera- 
tion was  frequent  amongst  the  ancient  physicians,  but  much  less 
so  with  the  modems*  And,  in  all  cases,  he  says,,  the  animals 
have  not  survived  more  than  three  or  four  days,  and  that  thh 
death  has  been  attributed  by  diflerent  authors  to  a  cessation  of 
the  heart's  iikolion,  a  deficient  digestion,  inflammation  of  the 
lungs,  and  so  on,  as  already  noticed.  He  cites  tlie  experiments 
of  his  countrymen,  and  especially  notices  the  loss  of  voice  by 
the  division  of  the  recurvent  nerve,  and  the  same  consequence 
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firom  that  of  the  par  Tagum ;  and  also  the  obtervationi  of  htt 
Gallois  relative  to  the  effect  upon  the  glottis  of  dividing  either 

or  both  of  these  nerve??,  which  is  that  already  quoted,  of  di- 
minishing its  aperture,  and  thereby  obstiucting  the  free  en- 
trance exit  of  the  air  inuf  the  longs,  so  as  to  produce  dif- 
ifiolty  of  breathing,  .congestion,  the  gmieral  disturbance  of  the 
functions  of  respiration  and  di^x  stioii;  and  death.  Ma|endie 
adopts  the  opinions  ot"  Le  GuUols,  aiid  dilTicuU  a^a  the  explu- 
nation  of  the  phsenomena  may  appear  at  ^st  sight,  he  thinks 
them  readily  ezplainedy  considering  the  manner  in  which  the 
lecurrent  nerves  are  distributed  to  the  muscles  of  the  larynx. 
If,  he  says,  the  division  of  the  nerves  be  made  low  down  in  the 
neck,  the  muscles  which  dilate  the  glottis  become  puralyzed, 
while  the  constrictor  muscles  which  are  supplied  from  the  su- 
perior laiyngial  retain  iiieir  action^  and  dose  the  glottis  more 
or  less  completely.  In  such  cases  as  tiliese»  in  which  life  is  more 
pcotracted  than  nsoal,  he  supposes  the  division  to  fail  in  bring- 
ing on  the  closure  of  the  glottis,  and  inducing  the  otlier  phe- 
nomena gradually,  instead  of  speedily,  putting  an  end  to  life 
by  the  train  of  symptoms  before  noticed,  creating  difficulty  oC 
breathing,  and  a  consequent  failure  of  the  proper  oxygenation 
of  the  blood« '  M«jendie  says  nothing  of  his  own  immediate  ex*  ^ 
pcnence  as  to  the  effects  upon  the  digestive  organs  ;  hv.t,  as  a 
collateral  circumstance,  the  assumed  fact  of  the  dimmution  of 
the  glottis,  by  dividing  the  par  vagum,  seems  worthy  of  ob- 
lervatioo,  especially  as  it  does  not  appear  to  be  veiy  satisfao* 
torily  demonstrated. 

Amongst  our  own  countrymen  the  experiments  of  Dr.  Haigh- 
ton,  though  not  conducted  with  any  reference  to  my  present 
diiects,  afford  an  intetesttng  view  of  the  effects  npoa  aninmL 
life  resulting  from  a  division  of  the  eighth  pair  of  nerves ;  espe-r 
cially  as  his  experiments  were  varied  in  the  mode  of  performing 
them  from  any  hitherto  uoUced.  He  obsei  ved  considerable  uu- 
•asiness  about  the  organs  of  respiration  and  the  stomach,  widi 
tiembling  of  the  whole  body,  that  lasted  from  the  time  of  divid- 
iilgT  the  nerves  in  the  neck  of  a  dog  till  ks  death,  which  ,in 
one  instance  occurred  w  eight  liouti,  lu  another  in  two  daySf 
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and  ill  a  third  in  three  days.  In  all  his  ex^^eruueoU  tiie  voice 
of  the  animal  ivas  lost.  No  account  of  Uie  appearance  of  the 
focNl  in  tlie  stbiiMtcii  after  death  ii  giTen,  nor  whether  •  the  dogt 
Ivhich  snnrived  longer  than  nanal  had  any  intNral  of  healths 
Dr.  II.  found  that  the  division  ol  oue  nerve  only  produced  no 
tymptoms  whatever,  and  that  the  animal  fed  as  usual  and 
dirived.  Bat  when  he,  at  snbseqnent  periods,  divided  the  other 
nenne,  the  usual  symptoms  came  on  in  difoent  degrees  of  se^ 
verity ;  aTid  the  animal  snrvived  the  operation  lon^r  than 
when  l>oLh  nerves  were  divided  at  once.  Thus,  after  dividing' 
one  nerve  alone,  and  its  fellow  on  the  third  day,  the  dog  died 
on  the  fourth  day.  After  waiting  nine  days  between  the 
drrisions,  another  dog  Uved  thirteen  days.  Also,  after  an 
interval  of  six  weeks  between  the  divisions  a  dog^  recovered  en- 
•tirely.  Nineteen  months  afterwards  both  nerves  were  again  di- 
vided at  once,  and  the  animal  died  on  the  second  day  of  the 
usual  symptoms.   Dr.  H.  remarked  the  stomach  -  to  be  more  ev 

'  less  effected  In  all  cases  v  uid  that  dog,  which  snrviyed  aftjer  the 
operation  had  been  performed,  allowing  an  interval  of  six 
between  the  divisions  of  the  nerve  singly,  was  six  months  in 
fecovering  his  condition,  although  he  fed  as  usual  after  the  ex- 
piration of  one  mondi. 

Dr.  H.  accounts  ft»r  'a  total  loss  of  Tital  fanctions  not  directly 
following  the  division  of  the  eighth  pair  of  nerves,  by  observing 
that  the  stomach  is  supplied  with  brandies  also  from  the  great 
sympathetic  'nerve,  by  which  the  fiinctions  of  this  Tiscus  aie 
sustained  tiiough  imperfectly ;  while  the  nscovery  of  his  dog-, 
wMdh  was  allows  to  Ihre  stx  wec^ks  between  the  separation  of 

-  feach  nerve,  must  be  attributtvl,  he  says,  either  to  an  anuiUi- 
mosis  of  nervous  filaments  (similar  to  that  of  the  arterial  sys- 
lemX  ctrtoare-productionof  nervous  natter  itsdf  IB  the  divided 
Milrre ;  tlits  gradually  tettoring  the  periBet  peffunnaMCB  of  iIkp 
Mmach^i  ftmetionB,  previously  impeded  tyy  cutting  asunder 
the  par  vagum  on  each  side  at  a  certain  intc  rval  between  the 
division  of  each  branch,  so  as  to  allow  time  for  the  requisite 
ItaparatioB  in  one  before  the  odier  it  divided.  The  fofegoAig 
iftatements  serve  to  convey  a  general  notton  of  the  diaeerveries 
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•ad  dUfennt  optnbtis  relatiTe  to  the  use  and  infioenee  d  the 
par  va^im  in  the  cuiinuj  oeconomy  ;  and,  bowf  s  er  varied  the 
explanations  may  appear,  they  all  tend  to  contirm  one  indispii- 
tabie  hci ;  that  the  eif^tfa  pair  of  nenrM  oocapies  so  tmportant 
a  cominiinicafcion  between  tiie  viseera,.  which  it  suppltas,  and 
(he  brain,  that  by  dirtdtng  these  nerres  a  very  inalmal  de^ 
ranoferaent  of  the  functions  of  life  ensues,  altogether  sufficient 
to  put  a  stop  to  their  existence. 

Buty  since  the  object  of  this  inquiry  is  principally  to  asosr* 
tain  the  iafloenee  of  the  par  vagam  over  digestion,  and  ta 
settle  (if  possible)  the  point  in  dispute  relative  to  the  galvanic 
power  wail  respect  to  the  fiuic Lions  of  the  lungs  and  the 
stomach,  it  will  now  be  necessary  to  advert  to  the  expenments 
of  Dr*  Wilsoo  Phflip,  who  has  partaed  a  j^siological  course,, 
tomevfhat  siiailar  to  that  oi  Le  Qallob,  but  hae  indeed  gone 
fur  beyond  him  in  speculative  points  in  his  theory  of  the 
analogy  between  the  nervous  influence  and  galvanism.  It  is 
needless  to  follow  this  author  thvouj^  all  the  aanutise  of  his  ex<* 
penmenliy  iheis  end  and  Q43^eet  beiag  to  diis.elfecC»  that»4UMeni> 
img  lo  his  mmrtaftlff  experience^  after  hating  divided  the  eighth 
pair  of  nerves  on  both  sides  of  the  neck  of  aji  animal,  the 
process  of  digestion  ceases  to  be  carried  on;  and  "consequentlyy 
any  food  at  the  ttne  in  the  stomach  renaias  tmaitered  after  tha 
difisioa  of  the  nenees.  It  is  sdso  aneqidvooally  stated  that  £fo 
mprn'oikiM  soan  boeoBses  dietaibed^  and  etmimmi  tmcmmgly 
so  till  the  animal's  death.  These  facts  being  proved  to  his  entire 
satiskctio&y  the  author  neat  asserts  it  to  be  also  his  invariable 
mqnmncet  .that»  hj  foninf  a  proi^  galvanic  ciide,  indadiiif 
the  aibdomen  and  eheaty  he  taooeadi^n  eapfdyhif  ^teetioiie 
aldigestioa  and  teiptration  with  the  gatvaasc  power,  so  as  to 
effect  the  restoration  of  these  functions  ;  and  accordingly^  he  says, 
ihe  anunal  wiU  continue  to  digest  his  food,  and  to  breathe  freelf^ 
«MCe  Ike  ffobmrna  trorngk  m  kept  m  phfiiMti  thmt  da-  He  beinjf 

^  ■       «»         ^«   .    M-aWM^      II    I  J  M^^^^I^M  -*   —  * 

weoppe^f  eu^weuM  osasw  ■pmn^  ami  mpwwnsw-vsove^a'  aisfafiwa;^ 

and  either  may  be  restored  at  pleasure j  till  the  animoXis^t  length 
hiUed  by  gaivaniim  always  occurring  im  a  few  hwtre,   lb  the 
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truth  of  these  aMertions  sereral  indiYidualB  have  bone 
witness. 

A  doctnac,  so  uovel  aiid  so  strongly  insisted  on,  excited  in 
.the  iioyal  Society  a&  opinion  that  the  groimds  upon  which  ii 
jests  ought  to  be  carefully  investigated;  and  accordingly^ 
Mr«  Brodie^  and  two  others  of  its  members,  were  dented  tQ 
practise  that  experiment  which  Dr.  Wilson  Philip  states  to  have 
80  uniformly  afforded  him  the  results  which  induced  him  and 
Others  to  arrive  at  the  conclusions  above  mentioned.  At  each 
trial  two  rabbits  were  fed  with  parsley  after  a  long  &st^  and 
the  eighth  pair  of  nerves  was  divided  in  both  instanrea  in  the 
neck ;  one  of  them  continued  unmolested,  and  the  other  was 
subjected  to  the  galvanic  infiuence.  1  he  conclusions  to  which 
tibese  gentlemen  came  were,  1.  That  Ike  re^p^oHm  did  not  ap* 
pear  tna»jr eoas  to  beat  all  w^roved  Me  gakHadc^pomeri 
and,  2.  That  no  HMSbite  dUmge  wrought  upon  1A0  partttf 
i/i  llia  sto7}iachy  so  to  render  it  i?i  aji^  respect  chjfcrcrit  m  ap- 
pearance to  that  of  the  other  rabbUf  which  had  not  been  galvor 
MSfld,  This  was  accordingly  the  report  which  the  Royal  Sodely 
received. 

.  At  a  subsequent  period  Mr.  Brodie  divided  the  eighth  pair 
of  nerves  iu  a  cat,  close  upon  the  stoinach,  below  the  branches 
which  supply  the  lungs,  so  as  to  observe  the  e£Eects  upon  di- 
gestion alone.  No  symptoms  whatever  were  observed,  and 
the  Ihnctions  of  life  appeared  to  contimie  naturally  for  a  week 
and  three  days,  at  the  end  of  which  period  the  animal  was 
killed.  The  nervous  filaments  were  tbund  to  be  completely 
divided,  and  digestion  seemed  to  have  cootinaed.  Arepetitwn 
•f  this  eipetiment  produced  tesame  result. 

Considttable  attention  having  been  dhneeted  to  thispomthi 
question,  I  was  induced  to  institute  a  series  of  experiments, 
with  the  view  of  satisfying  myself  of  the  accuracy  of  the  as- 
sertions of  J>r.  WilsonPhihp  and  his  supporters;  in  the  first 
iaatanoe^  bj  endeavonrbg  to  ascertain  how  far  die  process  ot 
digestian  was  a&ded  by  dividing  the  par  vagum,  and  afters 
wards  of  observing  the  tiiecla  ui  galvanism,  if  it  snould  appear. 
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that  digestion  was  frat  a  stop  to  by  the  diyisioD  of  tbe  nerves. 
It  must  be  premised  tl^at  I  found  some  embarrassment  at  first, 
in  making  myself  aequainted  with  tbe  peculiar  appearances  of 
the  coi^tents  of  the  stomach,  so  as  to  discnminate  nicely  the^ 
different  iDdications  of  di^stton ;  but,  repeated  obsenrattona. 
and  comparisons  soon  led  me  to  comprehend  the  several  states 
of  the  food,  and  the  stages  of  the  dig^estive  process.  My  ex- 
periments were  conducted  with  careful  observation,  and  wit- 
nessed by  gentlemen,  from  time  to  time>  whose  prafessicmal 
talents  and  acqnirements  loiider  them  ftiUy  competent  Judges 
of  the  results. 

Experiment  1. 

The  par  vagum  was  divided  in  the  neck  of  an  healthy 
full  grown  rabbit,  at  half-past  tliree  p.  m.  No  symptoms 
had  been  observed  so  late  as  eleven  o'clock,  but  the  anii* 
mal  was  found  dead  in  the  morning.  It  had  fed  on  oaks 
prior,  and  parsley  subsequent,  to  the  operation.  Dark  spots 
were  observed  in  the  lungs,  and  the  heart  was  full  of  coa- 
gulum.  The  urinary  and  gall  bladders  were  full.  The 
cesophagus  was  filled  with  bright-green  chopped  parsley,  and 
the  bronchi®  were  fuU  of  mncus.  The  oats  were  partially 
digested,  and  the  pareley  was  of  a  hrcwmsh  cohur,  very 
moist  towards  the  cardiac  porHon  of  the  stomachy  and  covered 
with  a  white  semi-fluid  layer  of  mucus  resemhlin/j  the  ustud 
appearance  of  chyme.  The  parsley  lying  uppermost  approached 
more  to  the  bright  green  of  that  in  the  gullet  and  vm  much  less 
mmU>  Some  slight  redness  appeared  on  the  surfoce  of  the 
stomach. 

ExpsftixEirT  2. . 

Alter  fasting  sixteen  hours,  a  young  rabbit  was  fed  with 
parsley^  and  the  par  vagum  was  immediately  divided  as  before, 
at  three  p.m.  At  half-past  ten  the  animal  was  lying  on  its  side, 
and  drawing  its  breath  with  difficulty.  In  the  morning  it  was 

found  dead.  ILt  appearances  resembled  those  of  the  first 
rabbit,  excepting  that  there  was  less  redness  on  its  surface. 
The  par$iej/  um  very  mmst  and  brown* 
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A  youn<x  ral)bit  was  fed  with  parsley  after  a  fast  of  fourteen 
hours  and  an  half,  and  the  par  vagum  was  immediately  divided 
at  half-past  eight  a«m*  At  half-past  twelve  it  was  couched 
upon  its  hind  legs,  and  drawing  its  breath  with  di£Bu:ulty. 
About  four,  the  difficulty  of  breathing  having  increased  gra- 
dually, the  animal  died.  The  pardeif  in  tlte  stomach  was  moist 
and  browUf  with  a  covering  of  chyme^  a$  before^  ob<mt  the  car- 
diac portion  of  the  stomal 

The  oesophagus  was  full  of  bright-green  chopped  parsley, 
uud  the  other  appearances  did  not  differ  from  those  of  th« 
two  former  rabbits  in  any  material  degree. 

£XF£H1M£KT  4. 

Aflter  a  tot  of  siitteen  hours,  a  young  rabbit  was  fed  witl^ 
paisley,  and  the  nenres  were  divided  as  before.    Early  in  (he 

duy  the  breathing  seemed  to  be  slightly  oppressed,  hm  tuwards 
the  evening  it  got  better.  The  animal  was  found  dead  the  next 
morning.  There  -was  no  redness  of  the  stomach,  and  the  ap* 
pearaace  <^tha  food  reeemUed  that  of  the  latt  experiment,  and 
the  cesophagus  was  full  of  bright-green  chopped  parsley. 

BxpaamifT  5. 

The  par  vagum  was  divided  on  each  side  of  the  trachea  of 
an  old  horse,  at  eight  f.m.  Before  the  division  a  piece  of  tape 
was  passed  faxMiely  round  each  . nerve  so  as  to  separate  it  iirora 
its  connexions.  Instantly  the  animal  seemed  very  much  dis- 
tressed, and  made  urgent  efforts  to  draw  his  breath  and  vomit. 
The  nerves  being  divided,  he  staggered  and  fell  down,  rolled 
about,  and  continued  to  breathe  with  great  difficulty,  end  in  an  ^ 
hour  he  died.  Hie  inspirations  were  distinct  and  slow,  and 
the  exiii rations  sudden  and  strong.  At  first  the  heart's  action 
was  mcreased,  and  latterly  it  became  slow,  feeble,  and  in- 
distinct. The  lungs  were  greatly  torgescent.  He  died  too 
soon  for  any  remarks  on  the  state  of  the  food  in  the  stomach. 

ExpEEiMEKTs  6  and  7« 

After  fasting  sixteen  hours  two  young  rabbits  were  fed  willi 
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parsley,  aad  the  nerves  immediately  divided  as  usaai,  at  half- 
past  two  P.M.  At  eleven  no  difficulty  of  breathing  had  bcea 
i|qparent,  but  in  tha  monuog  both  found  dead.  Tht 

pml^y  hoth  iUHUchs  was  moUt  and  hmm^  but  in  one  thflfii 
was  more  ^ym€  Atm  in  ^  0thtr*  I»  other  faaptcti  po  AWr 
alion  fro  ill  iuiiuer  appearances  wa^  observable. 

EXPBIIIMBVT  8. 

After  faataai^  sixteen  hours,  a  puppy  dog  was  fed  with  eoU 

meat,  and  the  par  vagum  was  immediately  divided  on  both  ^ides, 
at  three  f.m.  Touching  the  nerve  with  a  forceps  bron^^ht  on 
e&rts  to  -voiBiut  and  oppressed  respiration,  and  nnmediately  on 
Iheir  being  divided,  these  symptosM  beeame  aggraYated^  and 
some  of  the  meat  was  thrown  np.  In  a  few  mhrntes  he  ap- 
peared relieved,  walked  about,  and  at  distant  intervals  only 
seemed  to  draw  a  long  and  slow  inspiration,  followed  by  a  short 
expiration*  On  lapping  ^ome  milk  he  vomited  again*  and  was 
again  relieyed.  Afterwards  he  lapped  more  milk,  and  this 
was  followed  by  slighter  etio'  i>  lu  vomit,  which  soon  went  otT. 
In  the  evening  he  again  lapped  some  milk,  and  threw  it  up  di- 
rectly afterwards*  Subsequently  he  took  more  milk)  but  did 
not  make  any  ferther  efforts  to  vomit  No  difficulty  of  breathing 
occurred  smce  the  afternoon,  and  he  ran  about  as  well,  to  all  ap- 
pearance, as  he  was  before  the  operation,  and  subsequently  to 
the  last  vomiting  he  took  a  saucer  full  of  nulk;.  At  nine  the 
following  morning  he  was  observed  to  draw  his  breath  with 
long  and  slow  inspirations,  at  distinct  intervals* 

Aborit  twelve  the  breathing  became  ^iiVi  ilowti  and  moxc 
laborious,  he  lay  gasping  on  his  side,  and  died  before  one. 

The  stomach  was  entirely  free  from  redness^  and  contained 
merely  a  little  fluid  resembling  tni&tfjr.  Hence  it  appears,  jthat 
the  milk  taken  subsequently  to  the  last  vomiting  had  been 
regularly  separated  bjj  the  digtslive  procesSf  and  the  curd  dis- 
solved and  passed  awa^.  The  quantity  of  fluid  was  scarceiy  a 
quarter  of  what  the  puppy  had  drunk.  The  lungs  were  studied 
with  dark  spots,  and  the  bronchia  were  ftiU  of  mucus. 

ExpEiiiMENTs  9  and 
Two  young  rabbits,  havmg  fasted  twenty  hours,  were  allowed. 
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to  £eed  on 'parsley,  and  ittiectly  afterwards,  at  three  p.m.  the  fnr 
iFiigcim  was  dmded  as  ufnal.  Bdbfe  bix  the  hiettduiig  of  one 
df  diem  beeame  affeet^,  and  it  made  efibrta  to  vomie,  and  died 

before  seven.  At  twelve  at  night  the  other  was  not  apparently 
afiected,  but  was  found  dead  in  the  morning.  It  eat  some 
parsley  during  ^e  evening,  which  brought  on  efiofta  to  ymoitf 
but  which  imt  off  agahb  In  the  fint  rabbit  the  ceeophagas 
vae  fiill  of  bright-green  parsley,  and  in  Ihe  ttomadi  it  «M  of 
the  usual  broivnish  tint  tuid  vnoi^t,  with  some  little  chyme.  In  the 
second  rabbit  the  pari>ley  in  the  stomach  was  inuch  more  mout  and 
5foi0»»and  \t}BmAafBtr ^r^aUf  pniptiTl^ 
The  lungs  in  bodi  were  corned  with  dark*red  spots,  and  the 
stomach  of  the  second  had  more  redness  than  that  of  the  fimt. 

ExpERiMBNTS  11  and  12. 
The  nerves  were  divided  as  nsnal  in  two  yonng  rablnts  after 
4hsting  twenty-four  hoars.   They  were  then  allowed  to  eat  of 

parsley,  which  they  did  heartily,  and  ran  about  afterwards  in  a 
lively  manner.    Both  were  very  soon  attacked  with  etiorts  to 
Vomit,  but  one  more  severely  so  than  the  other.    Hie  first 
rabbit  breathed  laboriously  within  half  an  hour  after  the  opera- 
tion, which  was  perfbrmed  at  three  p.m.,  and  it  died  before  five. 
The  second  rabbit  was  affected  a  quarter  of  an  hour  later,  and 
lived  till  eight.  In  the  stomach  of  tlie  first  rabbit,  which  scarcely 
lived  two  hours,  the  parsley  was  moist,  and  apjproachxng  to  the 
usual  brown  tint,  but  mttck  ku  to  ikon  in  those  whidi  had  iur- 
tfived  a  longer  period;  and  there  was  also  a  ver^  matt  propor* 
tioH  only  of  chyme.    In  the  pyloric  portion  of  the  stomach  there 
was  a  small  ball  of  dried  and  perfectly  brown  parsley,  the 
remnant  evidently  of  a  former  meal,  probably  after  all  its  nu- 
tritious qualities  had  been  dissolved;  an  appearance  which  I 
understand  is  usually  observed  in  the  stomachs  of  rabbits  after 
the  longest  fasts.    The  contents  of  the  second  rabbit*s  stomach 
were  comiderably  more  moistened^  much  hroiuncr,  and  enveloped 
with  more  chyme  than  in  the  first  rabbit,  which  scarcely  lived 
two  hours. 

EXPB&1M£KT  13. 

A  young  rabbit  was  kept  without  food  sixteen  hours,  and 
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^en  M  with  parsley,  and  at  two  t,m.  the  nerret  wm  lUrided 

.  as  usual.  For  the  purpose  ol  ubftci  viag  wliether  the  dittphrcigm 
acted  freely,  an  incision  was  made  into  the  abdomen,  close  to 
tfie  entifonii  e«rttlftge,  «nd  it  was  Ibimd  in  Ml  and  regofaur 
play.  At  ^re  oVslock  the  animal  was  lively,  ran  abottty  and 
deemed  unaffected. 

The  diaphragm  still  acted  freely,  and  there  was  no  slowness 
of  respiration.  At  different  periods  of  the  evening  it  had  eaten  of 
lettiiee  and  pande^  After  8e?en  it  was  not  leen  till  past* 
«^Ten  at  night  It  was  tiien  found  couched  on  its  hinder  legs, 
and  gasping  for  breath.  On  touching  the  diaphragm,  the  lungs 
were  scarcely  to  be  felt  in  motion.  The  rabbit  was  then  killed 
by  a  blow  on  the  occiput.  The  stomach  contained  parsley  con- 
verted to  a  hmm  cohur;  U  mm  verjf  nunsi,  and  mmmnded  wUk 
th/me^  while  the  oesophagus,  as  usttal»  was  filled  with  hnghi' 
grqen  chopped  parsley. 

EXPSRIVSNT  14. 

An  horse  of  fourteen  years  old,  in  good  health,  had  the 
par  vagiun  divided  on  each  side  of  the  windpipe,  at  eight 

o'clock  P.M.  No  symptoms  occurred  immediately,  as  m 
the  experiment  of  the  former  horse,  tVoni  applying  a  piece 
'  of  tape  round  each  nerve,  nor  upon  dividing  them.  Previous 
to  the  operation  some  hay  was  given.  Shortly  after  the 
operation  the  horse  appeared  slightly  oppressed  in  his 
breathing.  He  drank  water,  but  refused  to  eat.  In  a  few 
mmutes  he  lay  quietly  down,  and  then  breathed  with  long, 
slow,  and  distinct  inspirations,  and  sudden  and  forcible  ex- 
pirations, but  not  aocompanied  with  the  noise  and  violence 
which  the  odier  horse  exhibited.  The  respirations  were  no  more 
than  twelve  m  a  riunute.  There  was  slight  perspiration  about 
the  head  ;uid  neck.  Ihe  pulse  rose  to  seventy-two,  and  it 
beat  fall  and  strong.  AUterwards  it  rose  to  eighty,  but  it  was 
now  nmch  wvaker.  Faces  were  voided  after  the  operation 
naturally.  The  respirations  became  slower.  Before  twelve,  he 
endeavoured  to  eat,  hut  it  seemed  to  excite  uneasiness.  By 
midnight  all  symptoms  had  vanitihcd.   The  whole  of  Uie  next 
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day  the  horse  continued  to  all  appearance  perfectly  well,  eai 
bis  hay,  but  refused  to  drink,  and  walked  about.  The  pul$a 
and  the  respiratioiis  were  natural  during  the  day.  Eacly  the 
fiiUowini;,  nofiuiig  he  exhibited  eigne  of  uneatuieeey  aod  re* 
fised  to  eat  or  drink.  The  pulse  became  rapid  and  weak.  The 
respirations  were  only  six  in  a  minute.  In  this  state  he  died,  at 
te^  jracy  without  any  violent  efibrts  to  vomit,  or  any  struggles 
to  breathe^  having  snrvived  the  operation  My  hours^  twrnn^f-fimt . 
^fwMth  he  passed  entirely  free  Jram  symptomt*  In  the  eUNWMh 
was  found  some  hay  in  a  masticated  state,  but  considerably  less 
than  the  horse  had  eaten.  The  (ktwienum  was  emp^m  In  the 
colon  there  was  some  hay,  ^  renmant  of  former  meals^  and 
some  of  that  eaten  since  the  operation.  There  was  no 
tf  ihe  timofihf'  nor  was  there  any  redness  of  its  siirlhce. 


The  foregoing  experiments  are  sufficient  for  the  object  which 
I  had  principally  iu  view  in  making  them.  Since  I  brought 
these  experiments  to  a  close,  Mr.  Field  junior  (son  of  Mr.  Field 
the  veterinary  surgeon,  to  whose  liberal  zeal  in  the  cause  of 
science  1  am  indebted  for  the  experiments  on.  horses)  lias 
favoured  nie  witii  the  following  accurate  narration  of  the  effeots 
of  dividing  the  eighth  pair  of  nerves  ui  a  third  hoi«e«  I  muoh 
regret  that  I  had  not  an  opportunity  of  witnessing  this  experi« 
jjiLnt;  but,  as  it  is  the  oniy  juc  which  iias  rome  under  mv 
;jotice  iu  which  digestion  appears  to  iiave  been  entirely  arrested, 
I  feel  myself  bound  in  ( andour  to  add  it  to  those  cited,  hi 
•  which  the  function  of  digestion  was  contiaaed  after  the  division 
of  the  par  vagum. 

The  subject  of  this  experiment  was  a  bay  gelding,  twelve 
years  old,  and  in  good  health.  The  nerves  were  divided  as 
before,  at  seven  p.m.,  and  immediately  the  slow  bKcathingy  as 
in  the  last  came  on»  vilh.  slight  perspiration  about  the 
head  and  ears.  Tlie  respirations  shortly  fell  to  six  m  a  miuuic, 
and  the  pulse  was  at  ei<^hty.  The  aiiiuial  eat  some  hay  at 
intervals^  and  was  not  appar^y  much  diiiturbed.  ThefoUowmg  ' 
moniing  the  bieathiqg  was  as  the  night  beliMe,  and  nnmtimihJ 
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throughout  the  day  equally  slow,  but  free  from  violent  efforts* 
la  Uto  evening  the  respirations  fell  to  five  in  a  minute,  and  th# 
poliewMUiunetj  with  iu  usual  fttibiei3»  O&theteoondiiAini* 
ing  alter  the  operation  the  respifatiatui  were  four  in  a  mhuite, 
and  the  pulse  at  ninety  as  before.  Some  iWces  had  been  passed 
naturally,  and  lie  had  staled.  He  bad  also  eaten  uf  liay  as 
usual.  On  the  third  morning  the  xespiratioB&  were  still  at  four, 
a^id  the  pulse  loaa  to  mDety*'tix^  and  at  seron  in  the  evening  ha 
remained  breathing  quietly,  but  slowly,  as  before.  At  ten 
minutes  past  seven  he  suddenly  began  to  labour  violently  in 
drawing  his  breath,  which  was  accompanied  by  a  noise  that 
attracted  the  attention  of  persons  at  some  distance.  The 
mouth  was  wide  open,  and  the  nostnla  dilated.  Ha  exhibited 
great  anxiety  and  debility,  fell  down  and  struggled  Tiolently, 
and  presently  ruse  again,  still  making-  urnrcnt  efforts  to  breathe. 

In  this  state  he  was  stuck,  and  the  body  immediately  exa* 
mined,  having  survived  the  operation  about  sixty  hours  and  an 
half*  Botii  neiYes  were  found  properly  divided.  The  colon  and 
osecnm  were  distended  with  fteoes.  The  stomach  contained 
twcnty-six  pounds  and  an  half  of  masticated  hay,  without  fluid, 
and  it  emitted  a  sour  and  foetid  odour.  No  inflammatioiL  was 
|ieiceptible.  The  essopbagus  was  full  up  to  the  pharynx.  A 
small  portion  of  hay  had  found  its  way  into  the  trachea,  which, 
as  the  animal  was  masticating  at  the  time  that  bis  cries  brought 
persons  to  his  assistance,  may  probably  have  slipped  in  at  that 
period. 

EXYBEIMEHT  15. 

In  a  full-grown  rabbit,  after  about  eight-and-forty  hours'  £ut, 

the  nerves  were  divided  as  usual,  and  it  then  eat  heartily  of 
some  parsley  placed  before  it.  It  very  soon  appeared  to  be 
suftering  some  uneaaineas,  and  drew  its  breath  rather  slowly^ 
Tlie  operation  was  performed  soon  after  eight  a.m.  In  the 
efoning  the  animal  appeared  to  be  quite  well,  and  was  moving 
about  as  usual,  havings  been  quiet  duriiiL^;  the  day,  and  free 
from  difficulty  of  breathing.  No  further  syinptoms  were  ob- 
served, but  in  the  morning  it  was  found  dead.  The  «b60 
ph^^  was  lull  of  chopped  jNirsiey,  The  stomach  contains 
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%  considerable  quantity  of  dark  brow  n-coloured  parsley  wiik 
ubundanee  of  fimd^  wnd  ehxfme*  In  the  duodenum  the  mixture 
of  bile  was  peroeptible,  and  a  quemiiiy  ofdhyU  wot  Uim  formetL 
MwihpettowitMooking  JIM  also  ft  lied  the  hwer  vUeiima*  Theft 
was  not  the  smallest  putrid  or  sour  odour  perceptible  to  any 
one*  No  increased  vascularity  could  be  traced  m  the  intestinal 
canal  and  afeomach*  The  lungs  were  of  a  dark  puT|>le9  and 
highly  gorged  with  blood,  and  the  heart  was  full  of  coagulum. 

HsTing,  by  these  experiments,  distinctly  ascertained  thai  the 
division  of  the  eujlith  pair  of  nerves  is  not  necessarily  followed 
by  an  immediate  cessation  qf  digestion,  but,  on  the  contraqf,  that 
digestion  continued  m  every  case,  excepting  the  last  horse,  so  long 
oi  iheammalwas  otherwim  ma  condUSon  to  digests  and,  having 
also  observed  that  the  approach  of  the  dyspncea  is  much  varied 
as  to  time  and  degree  of  severity,  and  that  it  unit  sometimeb  yo 
off  entireljf  and  be  renewed  again,  it  is  wholly  unnecessary  for 
me  to  pursue  the  gahHmicpart  of  the  experiments. 

With  respect  to  the  dilbrent  periods  at  wliich  dyspnoea  comes 
on,  it  has  been  objecteil  to  my  observations  of  their  being  in- 
definitely prolonged,  that  in  animals  covered  with  fur  it  is 
difficult  to  detect  the  movements  of  the  respiratory  organs, 
and  thus>  in  rabbits,  they  may  escape  observation.  But  1  am, 
nevertheless,  disinclined  to  give  up  the  opinion  which  I  hav« 
formed  on  this  point ;  because,  although  I  am  aware  of  the 
truth  of  the  objection  to  a  certain  degree,  yet,  when  1  observe 
so  much  liveliness  generally  following  the  division  of  the  par 
vagum  in  rabbits,  and  continuing  for  certain  periods  till  the 
dyspncea  is  appar^t;  and  when  I  compare  this  appearance 
with  the  peculiar  dullness  and  aversion  to  motion  and  taking 
food,  together  with  the  position  of  the  head  and  body  on  the 
accession  of  the  symptoms,  I  am  induced  to  believe  that  my 
observations  are  not  unfounded,  and  that  the  symptoms  do  not 
in  all  eases  come  on  immediately,  but  often  at  dilferently-pro- 
tr acted  periods  from  the  operation.  If,  indeed,  I  could  have 
entertained  any  doubt  on  the  subject,  that  must  have  vanished, 
it<m  the  observations  I  made  (in  the  thirteenth  experiment) 
upon  the  action  of  the  diaphragm,  by  means  of  au  opening 


Digitized  by  Googl  i 


(^tht  mghth  Fair  of  N«ftw. 


309 


into  the  caTity  of  the  belly,  wfaich  ttfocded  me  •  diitinct  view 

of  its  motion. 

1  must  now  observe,  in  relation  to  the  appearances  oi  dujcsiion^ 
thati  liave  not  drawn  my  conclusioDs  without  frequent  cumpara- 
tiTe  pbsemtioiui  upon  the  stomachs  ai  rabbits,  (these  being  the 
animals  wludi  I  principally  employed),  after  feeding  them  with 
parsley  subsequently  to  some  hours'  fasting,  and  killing  them  at 
different  periods.  Such  obseryatious  on  rabbits  simply  de* 
Btroyed  without  dividing  the  par  yagum^  compared  with  those 
on  which  diyision  of  the  nerves  had  been  practised,  led  me  to 
obserre  that  no  difierence  was  at  all  perceptible  in  the  state 
of  the  food  anion -st  the  rabbits  examined  an  J  couipured,  be- 
jond  the  greater  or  less  degree  of  progre&s  which  digestion  had 
made  in  either ;  whilst  in  all  which  were  operated  on,  the 
parsley  eaten  at  the  time  of  dividjiig  the  nems  chiefly  occupied 
Uie  cardiac  yurLLon  of  tlic  stomach,  was  laore  or  less  moist  and 
Prown,  and  more  or  less  enveloped  with  ch^me^  appearances 
preekefycoineidmgwkhtkmrftheraibb^  Mocen 
oyer,  no  deference  could  be  detected  in  the  odour  emitted  iroin 
die  contents  of  the  stomachs;  and  in  an  aidmal  fed  after  along 
fast,  and  then  ininiediately  killed,  the  parsley  in  the  stomach 
exactly  resembled  that  of  the  OB&opharrus  in  the  rabbits  operated 
on,  bmg  free  from  a  nuxture  of  Jimdt  ami  qf  a  bright  $ree% 
eoUmr;  being,  in  ftM^  nothing  dse  in  appearance  but  simple 
chopped  parsley,  unacted  upon  to  the  smell  as  well  as 
to  the  eye.  If  any  doubts  can  exist  as  to  the  appearances  I 
have  described  being  any  other  than  those  which  lewlt  ftom 
Hgettm,  I  appeal  to  the  experiment  on  the  dogf  ia  whidi  e 
small  quantity  of  whey  remained  after  he  had  drank  a  saticer 
full  of  milky  and  the  curd  had  disappeared*  I  may  aj)peal  also 
to  the  experiment  of  the  second  horse^  in  which  the  animal  having 
eaten  of  hay  £teely  during  twenty4bur  hours  of  apparent 
absence  of  all  symptoms,  there  was  found  ssorci^r  eiM^  Juxjf  in  • 
the  stomach.  In  addition  to  which  it  is  to  be  observed  that 
this  horse,  as  well  as  the  dog  and  the  rabbits,  pas^std  faeces  and 
urine  naturally  at  di&rent  paiods,  after  the  division  of  the 
nerves* 
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tttm  a  g^Mral  mimr  of  ihe  testhnany  of  IbnMr  MrtlMmtiMy 

I  cannot  perceive  that  the  cojiclu&iun  which  my  experiments  have 
brought  me  to»  eMeottally  differs  from  past  experieDce^  though  it 
is  BlMK^tehf  at  wiftiMiey  in  a  moit  important  pointy  with  tkat  of 
Dr.  Wikon  Philip  and  his  tnppoitefa.  It  ia  troe,  that  aonii 
authors  notice  the  loss  of  power  m  the  ttoanoh  to  digest  fbod 
after  the  division  of  the  eighth  pair  of  nerves,  but  nothin«^  of  tibe 
kind  is  mentioned  by  the  majority  of  authors ;  many  of  them  den/ 
Hi  oocumoce,  and  noae  atalo  it  to  bo  aa  iamiediaite  coaaefoaico. 
La  GaUoit,  who  pnraned  the  inquiry  into  tha  elfeeta  of  dividing 
the  par  vafruJi^  to  a  very  considerable  extent,  met  with  one  is^f 
Stance  only  (iii  a  pig)  in  which  digestion  ceased  altogether. 

I  by  SO  aMOM  mean  to  aat ert  tl^  tha  divisiim  of  the  par  Ya.- 
gum  doea  not  afi^  digertion  mt  ail,  or  that  it  is  continned  as  par- 
Ibe^  at  before  the  drriaion  «<^lhe  nems.  The  symptoms  'cai- 
6niiin^,  the  disturbance  to  diLcestion  is  eventually  very  great, 
sooner  or  later,  till  the  general  injury  which  the  principal  vital 
ftmettotts  safoy  pati  aa  end  to  tha  amimars  life. 

Though  I  ant  ^  a  loss  to  aoooont  for  Dr.  Wilson  Phttip'a 
aasertkm,  that  the  ibnctioB  of  digestion  ceases  fanmediately 
after  the  division  of  the  eighth  pair  of  nerves,  and  that  it  is  a 
phsenomcnon  from  which  he  and  his  supporters  know  of  no  de* 
tMian  whatever';  ^  I  thmk  it  ia  v«nry  easy  to  reooodle  dtt 
the  eontmdie(a¥y  statemeats  etsewhere^  fiom  the  earlieat  to  die 
present  day,  when  it  is  con8fd«red  how  madi  dia  phsenomena, 
produced  by  the  experiments  undci  consideration,  have  differed 
in  their  time  of  coming  on,  their  progress,  and  general  character; 
vaiiattions  dependent  upon  the  difiereat  species,  afes,  and  other 
otrcnmstaneea  of  the  animals  employed,  la  Well  as,  very  poa« 
sibly ,  on  the  part  of  die  nerve  divided. 

■  But  that  the  par  vagum  exclusively  liolds  such  absolute  con- 
trol over  the  secretions  of  the  stomach,  as  to  render  it  impossible 
Ibr  them  to  he  produced  afber  its  oonunuaicatloa  with  the  brain 
and  stomaidi  is  cat  off,  cannot  snn^  be  credRted,  consiMlierhii^ 
the  ample  testimony  which  I  have  brought  forward  to  the  con- 
trary; testimony  not  resting  upon  my  own  experience  alone, 
but  supported  by  that  of  the  ablest  physiologists  of  ancient  and 
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bound  to  beltrre,  that  H  is  perfectly  emaeont  to  astwt  thtt 

dig:estion  directly  and  mvariably  stops  as  soon  as  the  eigrhth 
pair  of  nerves  is  compieteiy  divided.  Consequently,  the  most 
ntioiiftl  iaffiitim  appetri  lo  be,  iluit  aniiMlB  are  affoctod  m 
Mgftrml  degrem^  toina,  thcrag)!  very  rarely,  go  o»  to  be  depriv«d 
of  all  power  of  digestion,  while  the  generality  continue  to  digest 
with  more  or  less  facility  for  certain  periods. 

Having  thus  put  the  question  relatiTe  to  the  influence  of  tke 
pv  vagum  over  Hie  fimetioBs  of  the  atomadi  in  (I  hope)  a  mole 
•atMustory  point  of  view  than  it  haa  hillierto  appeared  and 
»>iown  the  fallacy  of  Dr.  Wilson  Philip*s  premises  to  his  theory 
of  the  analogy  between  the  galvanic  and  nervous  powers,  I  shall 
conclude  with  some  few  auggestkms  lelaling  to  the  manner  in 
whioh  it  appears  to  me  to  be  probable,  HmI  the  ■ymptomg  IdI* 
lowing  the  division  of  the  par  yagum  arise. 

The  lungs  themselves  are  supplied  by  the  eighth  pair  of 
nerves,  whiUt  the  stomach  receives  branches  also  from  tiie  great 
aynpathenc  nerve.  AU  amnuds  winch  have  both  lungs  and 
astomadi  aiefband  tohavetbeparvagvai;  heft  in  ifaese  wbidi 
are  not  fonialied  widi  kings,  I  believe  no  sneh  nerve  is  to  be 
found.  Hence  the  phaenomena  of  dividing  the  par  vagum  are 
analogous  to  the  indications  of  anatomy,  which  lead  to  a  con- 
sideration of  this  nerve  being  solely  destined  to  afibrd  senubi* 
lity  to  the  Itings,  whilst  at  the  same  time  it  assisti  in  pmsrvaig 
the  due  performance  of  the  Ibnetions  of  the  sKmmu^  \  bat  !■ 
what  precibe  degree  it  is  difficult,  if  not  perhaps  impossible,  to 
determine.  The  functions  of  the  stomach  are  carried  on  in 
lome  of  tiie  lower  animals  mthout  tlw  par  v^fudi*  In  two 
perimenfa  by  Mr.  Brodie,  whereixi  he  divided  Ihe  slonMlilft 
branohes  of  the  par  vagnm  below  its  distribation  throngb  (he 
lungs,  the  animal  (a  cat)  lived  and  digested,  to  all  appearance, 
as  ttsiiai.  In  the  experiments  which  I  have  cited,  digestion 
seemed  to  have  gone  on  as  it  ordinarily  does,  till  the  continu- 
aaoe  of  the  distrasamg  symploms  fblliming  Ihe  division  of  the 
nerves  rendered  the  animals  no  longer  capAle  of  snppoelpy 


Digitized  by  Google 


312  Bfcoaghtott  ON  tht  Liftumce  < 

the  flmelMMHi of  Ufe;  tnd^  in  mmm  eaaet,  it  appetn  tlMil'tlMi 

^bod  has  remaiucd  m  the  stomach  altogether  undigested. 

UeDce,  then,  does  not  .the  o|HiU0Bof  lii  GaHois  appi^ar  to  ber 
comet;  iSmX  Ihe  Ivngt  m  die  prinaxy  teat  of  the  suiking 
#06Cte  obMrred  after  tlie  diriikA  of  the  eighth  pair  of  aanree» 
^ud  that  it  is  through  this  organ  that  the  functions  of  the  8t<H 
inach  suffer,  and  death  is  finally  produced  ? 

Mr.  Brodie^  in  Ium  lectures  at  the  Coild^  of  SvcgeoBB,  put 
Ifaip  .alao  in  a  veiy  dear  kf  obeerving  that  the  hmga  are 
endoippd  with  Mmuaiim  through  the  toflueiice  of  the  par  va^m, 

and  that  being  deprived  of  sensation  troiu  tlie  division  of  the 
nerv  c  on  both  sides  ot  the  neck,  they  gradually  cease  to  act,  and 
the  moacke  of  reapiiatioii  in  vam  atrive  to  9SkGt  theiuroper  eir« 
isvhiftioiiof  ab.  The  conaequettceaaamBt be  apparent;  the  blood, 
is  prevented  from  imbibing  the  wholesome  influence  of  the  at- 
mosphere ;  it  becomes  dark,  discoloured,  and  unfit  for  the  proper 
aacretiooi  of  the  atomadi,  and  by  degrees  ceyases  to  circulate 
allogalhers  the  Innga  beoooid  eoUapaed  and  Uirgtd»  and  th« 
heart  loaded  with  coagnlum.  Sadi  are  the  appearaaoea  mnlly 
observed,  and  %vhich  in  their  jnogress  and  their  influence  over 
ijm  fanctiopa  of  the  stomach  exert  themacives  in  di&reat  4e-^ 
gfBoa^  varying  in  time  and  aayeii^  accoading  to  the  apeeies, 
age,  andodier  ciroanatanoea  of  the  aniaial ;  and  (aa  ia  itiongly 
demonstrated  in  the  cases  of  the  dog  and  the  second  horse  in 
flTt^rilPftP*"  8  and  14),  a  suspension  of  ail  symptoms  wiU 
aontatimea  occur,  during  which  no  impadiinent.ia  put  to  digaa* 
tjonjOf  any  ofthefhnctionaofiife, 

k 

It  is  to  the  retardatiQn  and  the  interval  of  a  suspeoHon  of 

symptoms  that  I  am  induced  to  ascribe  the  continuance  of  di- 
gestion after  the  nerves  have  been  divided.  In  the  case  of  the 
nWta,  time  mm  allowed  for  a  certahi  pfQgreia  in  digeation 
to  he  made  before  the  symptc^na  aaanmed'  a  eevere  oharaoter; 
but,  in  the  case  of  the  last  iiorse,  (communicated  by  Mr.  Field), 
wherein  the  s^ptoms  came  on  immediately,  and  continued  foe 
about  aix^  homa,  no  oppttrUini^  aeeniad  to  be  allowed  Ibr 
^igeatiQatobepecfeimed.  These  cixcwnat«icea»  I  thinkp  taA 
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to  conirtt  thit  apinion  of  Le  Gailois,  tfaftt  it  is  Ihrou^  the  im- 
pedimeikt  put  to  mpiratioii  and  the  proper  dfcalation  of  the 
Mood,  that  the  organs  of  digestion  suffer;  find  in  proportion  to 
the  affection  of  the  lungs  is  the  distress  which  evidently  op< 
presses  the  stomach. 

Willi  regard  to  the  dforts  to  Comity  in  those  animals  which  are' 
meapable  of  doing  so  efectnatty,  and  the  actual  vomiting  of 
offaets,  which  soon,  and  often  immediately  occur,  it  may  be 
that  this  is  an  immediate  affection  of  the  stomach,  upon  the 
same  principle  as  that  of  concussion  of  the  brain,  or  the  motion 
of  a  ship  at  sea  exciting  nausea  and  vomitbg.  The  parslejf 
kiaiadl  m  the  cM^agus  most  be  tlie  result  of  ineffectual  effotii 
to  llirow  it  off  the  stomadi,  and,  being  that  which  lies  uppcr- 
niust,  ami  unaltered  by  digestion,  forms  a  striking  contrast  to 
what  remains  in  the  stomach,  and  wliich  has  undergone  more  or 
tsss  alteiatsoiL 

The  expedmt  of  Le  Oollois  for  restoritig  fte  free  access  of 
the  s&r  to  the  lungs,  hf  cutting  out  a  piece  of  ike  trachea,  ma^f^ 
be  supposed  to  give  temporary  relief  to  the  symptoms,  if  the 
obstruction  depend,  as  he  tliiuks,  upon  contraction  of  the  larynx 
iUt  consequence  of  cuttmg  off  the  recurrent  uerre.  But,  if  the 
par  vagum  be  considered  as  a  nerte  of  sensation  to  die  lungs; 
then  it  cnittot  be  conceited  fltat  this  expedient  is  calculated  to 
restore  their  functions  ;  since,  if  they  be  robbed  of  their  sensi- 
bility, they  cannot  act  as  they  do  naturally  by  Uie  stiumlus  of 
die  atmosj^i^c  air,  which  may  be  let  in  by  an  qsening  of  the 
tiacheay  it  is  tme,  but  in  VaSn;  for  it  cannot  iSfcalate  wKen  the 
luBgs  are  unable  to  contimie  their  action. 

Having  noticed  this  explanation  ol  Le  Gallois,  I  determined 
to  put  it  to  the  test  of  experiment.    Mr.  Field,  to  whom  i  have 
belDie  acknowledged  my  obligations  for  his  professional  assist- 
ance^  afforded  me  an  opportuidty  of  observing  die  ei^ts  of 
taking  out  a  pvece  of  die  tntdiea  after  drnding  the  par  vagum 
in  the  centre  of  the  neck  on  each  side.    The  subject  of  the  ex- 
periment was  an  healthy  pony  of  six  years  old.    The  animal 
was  seised  with  violent  effof  to  to  breathe  directly  following  the 
operation,  and  the  excision  of  a  large  portion  of  the  trachea 
Vol.  X.  Y 
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afforded  no  immediate  intermission  of  this  difficulty  in  respiring. 
The  fymptoins  went  off  for  a  lime,  but  letumed  durini;  ih»  day 
at  intervals  with  the  same  'viofenGe,  and  the  pony  died  ia  a  state 
of  exhaustion  about  seven  hours  after  the  division  of  the  nerves. 

I  subsequently  performed  the  same  experiment  on  a  fall 
grown  labbitt  which  was  attacked  with  slow  respiration  very 
soon  afterwards.  The  symptoms  returned  after  having  ap- 
parently subsided,  and  the  animal  was  found  dead  in  the  mora- 
in^  after  the  operation.  In  neither  of  these  cases  was  there 
any  demonstration  of  relief  from  an  excision  of  the  trachea,  nor 
any  plrolongation  of  life  beyond  the  usual  periods.  I  have  been 
informed  by  Mr.  Brodie^  that  he  abo  has  tried  the  effiscts  of 
making  an  artificial  opening  in  the  tiadiea  vnth  no  better 
success. 

I  am  inclined  to  thiuk,  that  the  most  probable  mode  of  ac- 
counting for  the  retardation  and  suspension  of  symptoms  which 
have  been  noticed,  is  the  various  degrees  of  susceptibility  in 
different  animuls  and  at  different  periods  oi  idc  ;  and  that  when 
the  symptoms  are  not  immediately  apparent,  or  having  come  oa 
go  off  again,  the  nervous  influence  supplied  before  the  divisiosi 
of  the  nerves  l^s  been  sufficient  to  avert  for  a  time  the  conse- 
quences  of  its  farther  supply  being  cut  off,  or  to  overcome  the 
immediate  shock  which  some  animals  experience,  and  allow  of 
an  interval  of  natural  respiration  and  a  due  circulation  of  bloo^ 
to  be  canied  on. 

Peculiar  states  of  the  constitution,  and  disease,  as  well  as  age 
SfC,  no  d(jubt,  have  also  their  share  in  inoditvin^!:  the  niaiiner 
in  which  the  division  of  the  par  vagum  atiects  ditierent  animals ; 
and  hence  it  appears  to  be  presumable  that  this  inquiry  into  $he 
influence  of  the  eighth  pair  of  nerves  over  the  organs  of  lespira^ 
tion  and  digestion,  hitherto  conducted  for  objects  solely  physio- 
logical, may,  if  properly  pursued,  open  to  medical  practice  a 
field  of  pathological  investigation,  calculated  to  throw  consider- 
able light  on  some  affections  of  the  thoracic  and  abdominal 
viscera,  at  present  remotely  and  imperfecUy  anderstood* 

London^  October,  i820. 
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Art.  X.  Account  of  the  Method  of  preparing  a  Slack 

lieaiuoui  Varnish^  used  at  Silhet,  in  Botgal. 

&UXBL09  made  at  Stlhet  are  noted  throughout  India  for  the 
lustre  and  durabiiity  of  the  black  varnish  with  which  they  are 
coTered;  Silhet  shields  constitute  therefore  no  inconsider- 
able article  of  traffic,  bcin^  in  request  amoug  natives  who 
carry  arms,  and  retaia  the  ancient  predilection  for  the  scimitar 
and  buckler. 

The  vamish  is  composed  of  the  expressed  juice  of  the  maik- 
ia^  nutf'SemtcarpusAnaearJium,  and  that  of  another  kindred 

fruit,  Holigama  Longifolia, 

The  shell  of  the  Semecarpus  Anacardium  contains  between  its 
integuments  numerous  cells,  filled  with  a  black,  acrid,  resinous 
juicey  which  likewise  is  found,  though  less  abundantly,  in  the 
wood  of  the  tree.  It  i»  commonly  employed  as  an  indelible 
ink,  to  mark  all  sorts  of  coUou  cloth.  The  colour  is  fixed  with 
quick  lime. 

The  cortical  part  of  the  fruit  of  HoiUgarna  Longifolia  similarly 
contains  between  its  laminse  numerous  cells,  filled  with  a  black 
.tbicky  acrid,  iltiid.  The  natiTes  of  Malabar,  In  which  country^ 
as  well  as  in  the  eastern  parts  of  Bengal,  the  tree  is  indigenous, 
extract  by  incision  its  very  acrid  juice,  with  which  they  varnish 
targets*  , 

Both  are  combined  for  the  same  purpose  by  the  artisans  of 
Silhet. 

The  juices  are  resinous,  being  soluble  in  alcohol,  and  not  at 
all  so  in  water.  They  may  be  dissolved  in  fixed  oiis^  and  in  di- 
lute alcali. 

To  prepare  the  Tarnish  aocordmg  to  the  method  practised  in 
Silhet,  the  nuts  of  the  SemBcarfm  Anaccariuim  and  berries  of  the 

Holigama  LongifoUay  having  been  steeped  for  a  month  in  clear 
water,  are  cut  transversely  and  pressed  in  a  mill.    The  ex- 
pressed juice  of  each  is  kept  for  several  months,  taking  off  the 
scam  from  time  to  time.  Afterwards  the  liquor  is  decanted 
and  two  parts  of  the  one  are  added  to  one  part  of  the  other,  to 
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be  used  as  varnish.  Other  proportions  of  ingredients  are  some- 
Uaies  employed;  but  in  all,  the  resiuous  juice  of  the  Semecarpuk 
predomiaates.  The  varnish  U  laid  on  like  painty  and  when  dry, 
la  polithed  by  roblnog  it  with  an  agate  or  imooth  pebble. 

A  gentleman,  now  deecued,  who  retided  long  in  Silbet,  and 
who  comiuuiiicated  the  process  to  me,  entertained  an  expecta- 
tion that  tlus  vamifthy  or  a  similar  combination  of  the  same  in«^ 
gradients^  miglit  be  uiefuUy  employed  iSot  manna  paiposei. 
Ha  bad  foond  a  ntfnisbed  target  untoiiebed  by  the  white  ant, 

f itTweiJ  m  ciicunistauces  where  every  ihiiii;'  eoiitii;uous  had 
bean  demolished  by  that  destructive  insect.  In  consequence  of 
tiiatTemark,  it  waa  tried  by  him  aa  »  abeadiiog  of  weeaela  vsed 
in  the  navigation  of  the  Qanges.  Hie'  notion  waa  that  tbe  re- 
liaous  vamish  would  elfeotnaliy  deifend  the  planks  of  a  vessel, 
keeping  tlie  wood  dry  arid  water-tight,  deterring  attacks  of  the 
borer  or  timber- worm,  and  preventing  adhesion  of  barnacles. 
The  trials  made  of  it  were  attended  with  a  moee  aatisfactory 
result  in  the  inteftial  navigation  of  die  mer,  than  in  the  tide's 
way.  Uii  a  isca  voyan;e  it  was  found,  that  barnacles  iixed  them- 
selves on  the  varnislied  plank. 

Though  not  adapted  to  maitae  uies»  the  leaiaoui  coating  vk 
queiliMs  might  admit  of  other  uaefol  applicatioiis.  In  any  case ' 
It  may  be  satisfactory  to  know  the  composition  of  a  most  du- 
rable varmsh,  which  takes  so  very  high  a  polish,  as  is  seen 
upon  Indian  targets.  With  this  impression  I  take  leave  to 
eommmucate  itfor  pttbticatton^  if  judged  jpnoper. 

H.  T.  C. 


Art.  XI.  Obterfxaiom  on  the  Ckemical  Part  of  the  Evi- 
dence, given  upon  the  late  Trial  of  the  Action  brought  bjf 
Messrs.  Severn,  Kitkg,  and  Co.,  ^amU  the  I^apeiial 
IiiBiiraiice  Company.  Bjf  Samubl  Pabkbs^  F.L^., 
M.R.L,  M.G.S.,  S^c. 

Ufow  the  trial  of  the  aotioiibiioaghtby  Messrs.  Severe,  King, 
«and  Co.,  agiunst  the  Imperial  insurance  Company,  before  Lord 
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Chief  Joslice  JMm,  andft «pecw}  Juy,  m  Hkm Cmnt oTCoik- 
PkM*  ftt  Gvildkall,  m  the  month  of  April  last,  the  Lord 

Chief  Justice,  in  summing  up,  made  the  following  observations  : 

We  have  been  oow  employed  ia  ^  examinatkMi  daring 
dayt»  of  a  gmtniimbor  of  the  Mutt  iotoUigHit  pmoM^  ihat 
Ihki  ocNintry  or  Bqrepe  oan  prodvee.  I  «m  mywdt^  more  or 
less,  acquainted  with  all  the  writings  of  every  one  of  these 
gentlemen:  from  this  I  know  their  inf^rmaticmy  I  know  their 
ialenta;  and  whotlier  mj  tiino  has  bem  irall  or  91  tmpkj^A^ 
I  will  not  msjp  Imt  I  am  proad  to  acknawledge,  that  from 
tiieir  labours,  I  harrereeetved  aH^BMS  a  oontiderable  degfte 
of  pleasure ;  but  I  must  add,  that  these  two  days,  thus  em- 
ployed, are  not  days  of  triumph,  but  da^s  of  humiliation  lor 
oeiaioe;  for  when  ifiad  that  Iheir  soienoe  ends  m  this  depwe 
'  of  wicertainty  and  donht,  and  when  I  obserYe  thejf  am  drawn 
up  in  martial  and  hostile  array  against  each  other,  how  is  it 
^ssible  for  me  to  £onn,  at  a  moment,  an  opinion  upon  such 
Mitradietorf  endenoel  Yon  will  not,  tbecefoiet  ci^ect  mf 
opinioa iqm  Ihis  part  of  tlie «ase  firom  me;  I  can  form  none: 
faiofiiesliaTe  been  spoken  upon  it,  and  I  foresee,  without  being 
blessed  with  the  spirit  of  prophecy,  that  volumes  will  be  written 
upon  it»  and  go  they  ought,  for  the  elucidation  of  soience*  and 
4im  enlightettiag  of  mankind*** 

In  coaaecpienee  of  the  impfession  whidi  tlie^  obserratioaa 
have  made  upon  the  public,  and  of  the  active  part  which  *I 
have  been  called  upon  to  take  in  the  investigation  of  the  ques" 
lionat  issue  between  the  parties,  I  have  felt  mysdf  bound  to 
attempt  to  explain  to  l3bm  chemical  world,  An  iMons  npon 
whii^  my  own  opinions  were  fonnded,  and  dso  to  endeanmr  to 
accourit  for  the  origin  of.  those  conclusions,  which  were 
adopted  by  the  practical  chemisti  who  appeared  in  behalf  of 
Ihedetedants* 

.  Tim  piaiiiliiii  in  these  aettons,  Messrs.  Severn^  Xing,  aad 
Company,  am  "very  considerable  svgarHrefinan,  owrrying  on  tfieif 

business  at  the  works  they  possess  in  the  neisrMKjiirliood  of 
Whitechapei,  These  gentlemen  who  have  been  proprietors  of 
this  concem  ibr  many  years  past,  efiected  at  different  tiaMS 
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ietml  inmnraiieot  on  dieir  bmkltiig*  nd  stoek  in  trade,  wtt 
•imdry  Intunmce-offices,  Ibr  Taiioui  siimi,  ammutiiiif  tog^hm 

to  70,0001.,  and  k&ve  paid  to  these  offices  nearly  1 ,0002.  per 
annum,  to  protect  themselves  froai  the  peril  of  loss  by  fire. 

For  several  years  the  plaintiffs  carried  ou  their  business  by 
die  unal  mode  oi  boilings  die  Mgar  in  burge  copper  paMyfiMd 
•D  briek-travk^  end  ezpoeed  to  the  eetion  ef  noM  fitee»  -  la 
tiie  month  of  August,  howerer,  in  the  year  1819,  tiwy  ereeted 
an  nppsiiatus  for  boiling  sugar  by  iiuians  of  heated  oil,  and  one 
ill  their  pans  was  said  to  be  thus  worked,  with  great  satisfaction 
■ad  profitylor  nearly  three  moothi*  Intfaeoionlh  oCNovember, 
181S^  a  fire  broke  oat  npon  the  premieee,  by  whkh  the  greater 
part  of  the  buildings  was  destroyed,  and  a  lose  mtatned  ef 
more  than  80,000/.  The  cause  of  the  &re  has  not  yet  been 
ascertained. 

There  hae  been  no  difpate  vith  respect  to  the  extent  oi  the 
tois  nog  hae  any  imputetion  been  attempted  to  be  caet  apea 

the  conduct  of  (he  plaiatiffii;  but  the  defendants  coaeeived, 

that  on  certain  grounds  they  were  not  entitled  to  make  good  this 
loss,  and  especially  on  the  ground  of  the  plaintiffs  haviag 
adopted  the  new  mode  of  boiling  their  sugar. 
'  The  apparatos  emfdoyed  in  this  process  was  inyenled  by  Mr. 
Daniel  Wilson,  ciTil-engineer.  Itoonsisted  of  a  common  sugar- 
pan,  a  copper  worm,  a  cast-iron  forcing  puiup,  luid  ;m  oblong 
wrought-iron  vessel,  similar  in  form  to  a  steam-engme  boiler, 
fixed  in  brick-work,  and  heated  by  a  comaion  doee  fire-piaee. 
Into  this  latter  vessel  about  one  hundred  gallons  of  whele* 
oil  was  put,  and  when  the  oil  became  heated  to  about  360^ 
of  Fahieuheit,  a  part  of  it  was  driven  by  means  of  the  putiip 
into  a  worm  or  coil  of  copper,  pipe,  fixed  within  the  pan 
containing  the  eager  intended  to  be  refined;  and  when  it  had 
passed  entirely  through  the  coil,  it  returned  into  the  oil-vessel 
by  a  difeent  pipe  of  eommanicetion.  Thus,  so  long  as  the 
pump  continued  workiiiL^,  did  the  heated  oil  continue  to  circu- 
late through  the  worm-pipe  immersed  in  the  sugar.  The  con- 
iequende  was,  tiiat  the  oil  being  heated  to  340  or  360  degrees, 
and  the  sugar  boiling  at  a  temperature  of  240  degrees,  the  latter 
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Tiii^ht  be  Iceptm  a  state  of  constant  ebullitioa  without  danger 

or  difficulty. 

For  the  sake  of  avoiding  any  misapprehension  respecting  the 
constractton  or  nse  of  this  apparataa,  an  engraving  of  it  is  a^ 
tached  to  these  observaCtous,  by  which  the  use  of  each  part 

will  appear,  and  the  advantages  will  be  obvious,  which  must 
result  from  the  employment  of  such  an  apparatus  in  boiling 
sugar  or  other  substances,  liable  to  be  injured  when  exposed  in 
metallic  yessels  to  the  direct  operation  of  the  fire« 

It  is  obserrsMe,  that  in  this  process  there  is  no  fire  under- 
neath the  sugar-pan,  but  at  a  sht>rt  distance  there  is  a  fire-place, 
and  over  that  a  wrought-iron  vessel  containing  the  whale-oil, 
which  does  not  lK»il  at  a  temperature  much  below  650°  or  VOO*'. 
in  the  top  of  the  ml^etsel  a  thermometer  is  fixed^  as  shewn  hi 
the  drawing,  the  tube  of  which  is  sufficiently  long  to  allow  the 
mercurial  bulb  to  sink  beneath  the  surface  of  the  oil.  It  is  of 
importance  to  remark,  that  this  thermometer  is  graduated  only 
Sd  450^;  consequently,  if  the  oil  were  to  acquire  a  tempera- 
tore  much  beyond  450^,  the  thermometer  wouM  burst,  and  the 
circumtitance  of  the  increased  temperature  would  m  u  moment 
be  discovered,  before  any  miscluei  could  possibly  arise  from 
die  accident. 

In  using  this  apparatus,  the  pump  is  set  to  work  as  soon  as 
the  oil  attains  a  temperature  of  350^  $  and  thus  a  portion  of 

the  oil  is  forced  from  the  iron  vessel  into  the  tube  G,  whence 
it  rushes  through  the  coil  of  pipe  lying  within  the  copper  pan  ; 
and  from  the  copper  pan  it  returns  again  and  again,  like  the 
circulation  of  the  blood,  into  the  iron  Tessel.  The  heated  oil 
J)  issiiiL;  in  this  way  through  the  fluid  sugar,  boils  the  svrup, 
;uid  that  at  a  temperature  very  far  below  the  boiling  point  of 
fixed  oil,  so  that  there  appears  to  be  no  risk  in  the  process* 

However,  when  the  conflagration  had  broken  out  upon  the 
pramiees,  and  there  was  no  clue  to  the  origin  of  the  fire,  it 
was  suggesled  l>y  some  of  the  Insurance  Conjpanics,  ilial  it 
might  have  been  occasioned  by  the  heated  oil ;  although  they 
did  not  at  that  time  venture  to  say  how.  Yet  as  the  payment 
of  the  sums  insured  lu^hi  have  been  avoided,  if  it  could  have 
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beea  jprpvedi  that  actual  rmk  wag  mcrea^d  by  tlie  iutro- 
duotm  of  the  oil  ppocm*  much  wm  unaifuied  for  the  eak^oC 
•npfKMting  thai  rappoeitUHi. 

It  was  saidi  that  die  copper  pipes,  throng  ivhich  die  oil  cir- 
culated, might  have  burst,  and  the  heiitcd  oil  have  set  tire  to 
(he  sugar,  which  is  weU  kaowo  to  be  a  very  combustible  sub- 
ptaaee.  lhal  an  inflaqunaWe  vapour  night  hwre  arisen  from 
the  oil  when  at  that  high  tanpeiatare,  and  beea  productive  of 
flOMchief.  That  a  petniaiieotly  elaatic  inflammable  gaa  aMght 
have  been  generated  by  the  action  of  an  intense  lire  upoa  the  oil, 
aiid  that  this  might  have  escaped  from  the  orifice  of  the  safety- 
pipe*!  spread  itself  throoghout  tha  bodj  of  the  hoildiay** 
ton  diovgh  tti  specific  gwfity  vooM  natmUy  direct  it  npwavda^ 
it  might  by  a  tudden  gust  of  wind  htf*  bean  drivea  down* 
wards,  and  then  coming  in  contact  with  a  gas-lamp,  which 
SFas  burning  in  the  room  below,  it  might  have  become  ignited, 
aa4  the  buihiinga  thua  have  been  destroyed*  And  in  order  to 
atreagthen  die  opinion*  that  die  tomiglit  hanra  bean  oceaaionad 
by  die  sudden  ignition  of  inflammable  gaa,  it  wai  said,  that 
the  nature  of  ihc  oil  put  into  the  large  iron  vessel  might  have 
been  changed  by  the  repeated  and  long-continued  appiication  of 
heat Ibr  though  it  might  not  give  out  any  eonsiderabie  i|aaii- 
dty  of  gaa  at  a  cetfain  tempeTatore  now,  it  might  after  a  l^ae 
of  time  be  io  fiur  changed  in  its  quality  and  dwraeler,  that 
the  same  effects  would  be  produced  at  a  temperature  of  300°  or 
400°,  which  on  fresh  oil,  would  require  a  heat  of  600°  or  700*^. 
It  was  said  also,  that  the  oil-Tesael  might  have  leaked,  and  tha 
oil  hare  dropped  into  the  fira,  and  dine  have  oeeaaioBsd  this 
tremendoua  conflagration. 

These  various  surmises  and  conjectures  were,  however,  very 
completely  answered  by  Mr.  Serjeant  Copley,  hiai  M^iesty'f 
Solicitor  General;  and  I  truat,  that  in  die  foUowiqg  pagea  tey 
will  ba  endiely  refuted.  To  do  thia  I  need  orfy  eiamine  ^ 


♦  This  pipe  rose  dirf-ctly  from  the  top  of  the  oil-vessel ;  it  was  18  fet% 
loiig,  and  terminated  \vitiiin  a  brick  flue,  called  thf  stsaill*V(Mt 9  Md 
tins  latter  coiuniuuicated  with  a  very  lofty  brick  chiumey. 
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^yidencft  of  the  tespectlire  c\mfmiii$  vho  irem-ei|iplayed  totf  jdit 

plaintiffs  and  for  the  defendants,  and  such  other  pergons  as 
spoke  to  chemical  facts,  and  even  such  parts  of  their  evideiu^ 
only,  as  maj  seem  to  require  fixplaaat^oa  or  comment. 
.  |d  purBnaacp  of  tSaoM  ptoi^  and  witfa  a  cofy  of  Mr.  Gttnwgr^A 
printed  Report  of  the  TVtal  b^iure  me,  I  ttfm  fisst  to  tho  «ri- 
denct  tor  the  plaintiirs.    The  first  person  called  in  their  behalf, 
?yho  was  competent  to  give  any  valuable  chemical  opinion  on 
tfaesukyect,  was  Mr*  Danxju.  Wilson,  Civil  Engineer.  ^Tbia 
gantlemm  wm  exaauoed  hj  fht  Sdkitor  Goami,  aad  dapowd 
to  the  foUowing  fnets:— That  ke  hod  davotodhia  whole  attoo- 
tioii  to  the  refininic  tif  sugar  for  the.  last  six  years ;  that  he  is  the 
inventor  and  patentee  of  the  new  proems  of  boiliqg  by  means  of 
heated  oil^  that  he  eoosideni  this  process  to  ba  mi|#h  lea^  4w»» 
f^mna  than  the  camsm  mtt,  in  whiah  th#  tng^  patt  ia  «xi> 
posed  to  the  operatkm  of  a  dbeet  fire ;  Uiat  aagar  ia  demaipoaed 
at  a  temperature  oi  344"  ;  aiid  will  then  give  out  inflammable 
gas ;  that  the  working  point  to  which  the  oil  was  heated  for  thi» 
process  never  excaedtd        ;  and  that  (ual  it  ever  beaa  healed 
to  440^^  the  thanporoatea  woald  havehunlv  and  diaoMnayad  Mft 
qinmmatanae  to  the  workna«i ;  tlukt  thebotliaigfoia^ef  ailfarlf 
about  2^P,  and  the  boiling  point  of  oil  above  600^ ;  that  the  dl 
emits  no  inllamraabk  gas  at  a  lower  temperature  than  600**  j 
(hat  several  hours  of  bard  firing  would  have  beea  requiiod  to 
heve  laiaed  the  oil  to  thai  teaiqperatttco;  ||iat  if  auch  a  lira  mait 
made  under  a  augar  pan  in  the  oadinary  pmoaaap  the  avfaa 
would  take  fire,  and  be  the  means  of  destroying  the  building; 
that  if  inflammable  gas  had  been  generated  m  the  oil  vessel,  it 
would  have  passed  off  by  the  safety  tube,  sofd  gone  up  the  sten 
vent  into  th^  <qpan  air ;  that  the  ^taioat  qnapti^  o|lnflawHiaiblo 
gas  which  the  whole  of  the  oil  ooidd  have  prodneed,  waa  only 
8,500  cubical  feet,  whereas  the  quantity  necessary  to  rcndrrthe 
atmosphere  of  the  sugar-house  explosive,  was  at  least  68, OOQ 
cubic  feet ;  that  if  gas  had  been  produced,  the  vent  pipe  in  the 
oil  veaaal  waa  of  sufficient  siae  to  hare  oafiied  it  aU  off,  and  Ian 
tunea  the  quantity  ;  that  ha  had  repeatedly  hoated  a  pnroelal 
whale  oil  in  the  cuuiise  of  two  years  without  its  undergoing  my 
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aHenAkm  except  becoming  darkef  coloared»  and  m  a  tiiflmg 
digm  tIiidi:«iMBd ;  tlwt  i^wd  thamMiiih  wis  denied  amy  after 
flie  fir«,  the  oB  teste!  vnm  found  standing  in  its  original  position, 
the  four-inch  wall  which  was  on  one  side  of  it  was  as  perpendi- 
cular as  at  first,  and  there  was  no  tiDsure  or  rent  in  the  oil- 
feateli  that  tJiecofiper pipes co«dd  sot poaaiMyliavelmrstfhM 
tibe  aetkm  of  the  pnmp,  as  tliejr  were  larger  in  dismeter  Aantiie 
valfes,  and  6ierefere  there  could  be  no  pfOBBiiro  m  Aem.**  On 
being  cross-examined  by  Mr.  Scarlett,  he  stated,  that  he  had 
taken  out  tliree  patents  for  boiling  sugar,  and  had  formerly  been 
engaged  in  chemical  mannfaetnres;  that  whale^Ml  does  not  boil 
vder  640^,  or  thereabouts;  lhat  the  thermoneler  was  fixed  in  ' 
IIm  oil  vessel,  with  its  bulb  about  Ihree  incbes  beneath  the  suiw 
face  oi  the  oil ;  that  when  the  bulb  ui  a  thermometer  is  broken, 
a  portion  of  the  mercury  usually  rises  to  die  top  of  the  tube ; 
and  although  the  fire  was  burning  for  a  week  in  the  mint,  the 
ott*vessel  was  dug  out  in  a  peH^  state,  so  much  so  that  water 
was  afterwards  boiled  in  it  witliout  its  undergoing  any  repair.'' 
On  the  foregoing  evidence,  I  am  desirous  ui  making;  a  lew 
observations.  Mr.  W  ilson  stated  '*  that  sugar  becomes  de- 
oomposed  when  heated  to  a  temperature  of  344%  and  then 
gifos  out  inflammable  gas,**  In  the  -first  experiment  which  I 
made  upon  sugar,  heated  in  a  copper  pan,  the  gas  arising  firam 
it  would  liuL  Ignite  by  a  lighted  match  when  the  sugar  had  ac- 
quired the  heat  oi  37 UP,  but  at  tliat  temperature  the  sugar  itself 
burnt  with  a  T^ry  strong  and  pennanent  flame.  In  a  snbse- 
ifueat  experiment,  made  also  in  a  C(^pper  pan,  I  did  not  find  the 
gas  inflammable  until  the  sugar  was  heated  to  990%  and  the 
sugar  did  not  take  lire  ui  itself  uuiil  the  thermometer  stood  at 
398°;  and  in  an  experiment  made  in  a  small  glass  retort,  the 
gas  did  not  ignite  until  the  sugar  was  heated  to  470°.  This  is 
a  remarkably  tact,  but  I  have  found  in  other  cases,  that  sugar 
may  be  deeoinposed  at  a  lower  iempearature  in  copper  diaa  in 
glass. 

Mr.  Wilson  also  stated  that  "  when  whale  oil  is  heated  to 
600°,  it  gives  out  inikmwiable  gas,  but  not  under  that  tempera^ 
tuie.''  When  Messrs.  Severn*s  first  action  was  tried,  my  opiaioB 

I 
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Tefy  nearly  ^coineided  with  that  of  Mr.  Wilion,  bat  tabie* 

quent  experiments  hare  convinced  me  that  h  was  ml  vapour 
ivhich  we  both  mistook  for  oil  gas,  and  that  such  oil  must  be 
heated  to  a  degree  which  our  instmmeuts  will  not  measufe, 
before  the  oil  will  be  deeomiHMedy  or  a  tiii|^  bobbb  o£  infleoH 
siabla  gas  Ubmted. 

When  Mr.  Wilson  was  examined  respecting  the  repairing 
of  the  oiUvessel  a  tew  days  before  tiie  fire,  he  was  asked  it'  he 
took  Q«t  the  oil  for  that  pvrpoie  t  and  if,  1^  being  ao  long 
lioaled,  it  had  dhttiBiahed  in  qnaatitj?  To  thia  he  anawmd« 

I  could  observe  no  decrease  but  what  could  be  accounted  for 
by  the  trifling  leakage  of  the  vessel."  Surely,  more  decisive 
cvidenoe  of  the  oil  not  having  been  heated  improperly  coold 
not  have  been  deaind;  for  if  Hhad  been  heated  aoffieientiy  to 
have  piodaoed  dooompoeition,  one  part  woakt  havo  been  con* 
verted  into  charcoal,  and  anollier  part  would  have  passed  oft'  in 
gas ;  tlie  consequence  of  which  must  have  been,  a  conaiderable 
diouaation  of  tibe  qnmity  of  the  oil. 

When  aakody  what  was  the  Ofipeatanoe  of  die  hieide  of  the 

retort,  or  oil-vessel  ?  he  answered,  When  we  took  off  the 
man-hole  tliere  was  a  quantity  of  carbonaceous  mutter  on  the 
bottom."  What  did  that  indicate?"  That  could  only  rewtlt 
from  the  gradual  dkaBation  of  the  oil."  Here  I  apprehend  the 
answer  ahoold  have  been,  from  the  eleeampoiUion  of  the  oil, 
occasioned  by  the  conflagration  of  the  buildings ;  because  1 
conceive  that  charcoal  cannot  be  produced  from  tixed  oil 
witfaoot  a  portion  of  tho  oil  nndergoiag  decomposition. 

On  Mr.  Wilson's  evidence  respecting  the  thermometer,  it 
may  be  remarked,  that  when  the  bulb  of  a  thermomeiter  breaks, 
the  pressure  of  the  atmosphere,  acting  upon  the  column  of 
mercury  m  the  atem,  drives  it  up  to  the  top,  provided  the 
vacuum  has  been  perfect,  whidi  is  always  the  case  in  welU 
made  thermometers ;  but,  as  Mr.  Scarlett  dwelt  much  upon 
this  circumstance,  and  endeavoured  to  turn  it  to  the  advantage 
of  the  defendants,  it  may  be  necessary  to  observe  tbat  the 
Qiercury  falling  out,  or  remaining  suspended  in  the  tube,  when 
the  bulb  is  broken,  depends  entirely  upon  the  size  of  its  bore ; 
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for  if  that  is  wide  the  gravity  of  the  merctiry  will  overcome  the 
capillary  attraction  of  ths  tub%,  and  tke  fluid  otetal  will  o»ciUaU 
frtdiy^  aa  it  doei  io  a  baromatar* 

•  Mr.  J  A  M  £s  UAKiua,  a  aagar-refiaar  <^  Liverpool ,  was  the  next 
evidence  of  any  conaequenee  that  was  calWd.  TUa  gastlenMa 
4iipM«d  that  fa0  M  beflD  a  ia0W«iieiMt  lb«rtM 
Iwd  employed  two  proaaw8at.^^<i  eoaniioa  pi  attai  ol  boiliaf 
with  a  fire  under  the  sugar-pan,  and  thni  of  boiling  by  means  of 
oil  heated  in  an  open  vessel ;  that  Ute  dan|^  of  £ire  was  lessened 
by  t)Mi  tdoplicniof  ikm  oil  pvoona,  bicMiii  tba  aagv  aifiglit  at 
tigr  tiMlMabMniied  Mt  of  flbe  baited «1  b  mfaiilaat; 
Ibat  tbtra  k  great  danger  in  boilhig  s«g«r  by  die  eonnaea 
process,  as  it  is  apt  to  boil  to  excess ,  until  the  sugar  becomes 
iputed  by  the  ii^at below;  tbai,  inconsequence  of  thiidangar^ 
bft  acoatad  tbfoe  ^n^guhfum,  vbidb  ba  boikd  fay  Maaa  ot 
irttad  talUm«»adirftoKiwuwiabyhaatod  aiii  tbatbaaigaBoKha 
be  abandoned  bolb  tfaese  pfforeiaci  in  aonaeqiMnoa  of  tba  dia* 
a^eeable  smell  which  they  occasioned,  and  reverted  to  the 
ancient  method  of  boilmg  over  a  naked  lire ;  but  tbat  he 
tbMfbt be aboaid  nol ooa«ima tbal praoeaa  mvAkmgmf  bat 
idopl  tba  naw  CM  imatad  by  Mr.  Wilioa. 

« 

OBtaaf  ATioirs«^*nii8  gendeman,  In  describing  the  process 
wMch  be  employed,  atated  it  to  be  oondacted  in  an  open  pan, 
like  Ae  one  in  Gommon  nae,  bnt  immersed  in  another  pan  con- 
taining melted  tallow,  or  heated  oil.  Haviiior  seen  a  model  of 
this  apparatus,  the  nature  of  it  will,  perhaps,  be  more  generally 
understood,  if  I  add,  that  the  vessel  containing  the  oil  or  tallow, 
waa  fixed  in  bricfc-worlc,  over  a  common  doMrfiie-place,  w^ 
eontrived  Ibr  beating  the  said  vessel ;  tbat  the  § ngar  to  be  re- 
fined was  put  into  a  copper  pan,  suspended  by  three  strong 
chains,  so  as  to  allow  it  to  sink  sufficiently  within  the  heated 
oil ;  ^at  the  npper  rings  of  tbese  chains  were  hong  upon  the 
^orf  arm  of  a  powerfbl  lever,  wbidi  waa  permanently  fixed 
over  the  pans  above-mentioned;  and  that,  by  diis  arrangement. 
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the  pan  oi  sugar,  incase  of  any  emergency,  might  have  been 
instantly  drawn  out  of  the  heated  medium  without  any  diffi- 
culty.  Mr.  Harris  havings  stated^  liiat  he  ma  induced  to  pye 
up  tile  oU  process  in  eonseqaence  of  the  ver^  letid  smell  whidi' 
was  oceastoned  by  the  repeated  heating  of  the  oil  or  tallow  in 
an  open  vessel ;  he  told  me  in  a  conversation  which  I  after- 
wards had  with  him,  that  the  vapour  arising  from  these  heated 
substances,  also  spread  itself  through  the  sugar-house  and  de-' 
poftTted  something  upon  the  fine  goods  which  injured  their* 
,  colour,  aud  did  cuuaideiabie  mischief. 

'  AvTHOKT  RoBnrsov*  Esq.  examined.  This  gentleman  stated 
that  he  had  been  a  sttgax-renner  between  twenty  asd  liiiily* 
yeaiB  I  that  the  common  node  of  refining  sugar,  hi  stttnided 

with  considerable  dang-er,  and  requires  incessant  mjil i nee  ;  that^ 
Mr.  Wilson's  process  requires  intinitely  less  vigilant  attention  to 
keep  it  right  than  die  oM  mode ;  that  he  had  known  nany 
iiMmces  of  sugar-houses  being  burnt  dowtt,  but  could  new' 

yet  discover  the  cauae  oi  Liieir  being  burnt. 

-  Ob8£AVations. — ^This  gentleman,  who  is  one  of  the  oidest 
sugar-refiners  in  the  neighbourhood  of  London,  cannot  cer* 
tainly  be  called  a  dtemkal  witness,  but,  as  his  testunony  goes 
to  prove  the  great  combustibility  of  sugar  and  the  excessive 
danger  winch  there  usually  is  in  the  process  of  sugar-refimng, 
I  waa  desirous  of  giving  a  short  abstract  of  his  eridence,  es-- 
pedally  as  he  is  a  person  ci  acknowledged  talent  and  welf 
known  in  the  Uierary  world.  At  tiie  dose  of  this  gentfenumf^ 
examination,  Lord  Chief  Justice  Dallas  observed  that  fires  are' 
sometimes  occasioned  by  spontaneous  combustion ;  and  that 
the  loss  of  the  Ajaac,  many  years  ago>  wu  rappoied  to  be  oo* 
casioned  by  a  ftre  of  that  kind.  His  lotdiddp  crndd  not  easily 

have  found  a  more  remarkable  instance  of  spontaneous  burning 
than  this,  the  particulars  of  which  are  worth  relating:  His 
Migesty's  ship  Ajax,  which  was  thus  destroyed,  was  a  man-of- 
war  of  74  guns,  stationed  in  tiie  Mediteitaiiean*  It  had  taken  ' 
onboard  a  large  quantity  of  pyritour  coal,  and  to  this  cir-' 
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nifmtwnt  th«  fire  bad  been  attrilnited.  In  lomt  dittricu  of 

m 

tb«  Nor&  of  England,  martial  pyrites  are  found  mixed  with  the 

coal  III  sacli  abuiidauce  as  to  render  the  coal  absolutely  un- 
salable ;  bat  persons  are  employed  to  pick  out  these  pyrites 
aad  lamoTt  them  to  a  pioper  aitualion  for  the  mannfiiotue  of 
fraHi  ^triol.  Thb  species  of  coal,  when  in  contact  with  water, 
is  apt  to  be  decomposed,  or  rather  to  decompose  the  water,  and 
thus  burn  spootaueously.  An  account  of  several  other  cases 
of  ymtaneons  cooibnstioamay  be  seen  in  my  Uimmcal  £$$0^, 

Buy  AN  Don  KIN,  Esq.,  Chairman  of  the  Committee  of  Ma-^ 
chanics  at  the  SodMff  qf  Arts,  was  next  called. 

Tliii  fenftlenan  stated  that  be  eonstdeied  Mr.  Wilson's  pro- 
oeaa  to  be  nmdi  salv  dia&  tfaeold  one;  that  fixed  oil  emits. 

neither  inflammable  vapour  nor  gas  till  it  has  arrived  at  a 
temperature  £ar  beyond  that  at  which  sugar  will  take  lire  ;  that 
the  lead-pipe  arising  from  the  oil-vessel  would  not  have  been 
melted  by  the  oil  vf^ponr^  even  if  it  had  been  heated  to  more 
than  60<Py  and  that  the  boiling  of  sugar  in  the  ordmary  mode 
is  attended  with  moredaogei  than  the  boiling  of  it  by  means  oi' 
the  oil  process* 

» 

Obsbatatzohs.— In  answer  to  aqoestioii  from  Mr.  St^en, 

this  gentleman  replied,  **  I  rather  think  no  permanent  gas  would 
be  given  out  under  600°."  When  Mr.  Doiikin  spoke  of  per- 
manent gas,  I  conclude  he  meant  to  be  understood  of  perma- 
nently ^^lomoMiils  gas ;  because  caibonic  aeidy  which  ia  a  per- 
manent gaa,  is  giyen  ont  from  fish-oil  at  a  temperatnve  mach 
below  400°.  It  is  necessary,  however,  to  remark,  that  at  the 
time  of  the  trial  neither  Mr.  Donkin,  nor  any  ol^  the  chemists 
employed  by  the  plajntiiTs  or  by  the  defendants,  seem  to  haiTe 
made  any  expefUMnts  to  ascertain  the  means  by  whidi  a  fixed 
oil  might  be  rendered  capable  of  giving  out  inflammable  gas. 
Since  the  trial,  I  have  made  an  experiment  which  convinces 
me,  that  fish-oil  must  be  submitted  to  a  heat  sufficient  to  de- 
eompose  it,  before  a  particle  of  inflammable  gas  can  be  pro- 
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eitfed  hm  it,  and  tiiat  a  portkm  of  cliaccoal  b  always  iba 

result  of  the  operation,  it  having  been  asserted  Tliat  the  fire 
might  have  been  occasioned  by  the  rneitiog  ot  the  lead  pipe  in 
the  oil  vessel^  Mr.  Donkin  gave  it  io  evidence,  that  he  had- 
heatad  oil  to  more  than  600^  in  adose  yesael  that  had  a  leadaa 
pipe  inserted  in  it,  similar  to  that  in  the  vessel  at  the  sugar- 
house  ;  and  that  when  he  iaflamed  the  vapour  issuing  irom  the 
end  of  ity  it  contiaued  bnnuiig  for  half  an  hoar»  and  the  pipe 
was  not  hurt.  Here  I  am  deaiieut  of  remtfiiing,  thait  ii»cft 
the  trial,  I  heated  a  quantity  of  train  oil  in  a  Papm's  digester 
to  a  temperature  exceeding  700° ;  and  having  iiitiamed  the 
vapour  ivhich  issued  troiu  the  orifice  of  a  piece  of  half-inch 
leaden  pipe,  fixed  in  the  ooror  of  the  digealery  and  which  noee 
col j.nine  inchea  above  itp  the  yt^poat  cootinaed  to  bum  with  an 
interne  jflame  for  a  very  oonaiderable  ttme,  without  die  lead 
being-  melted,  or  the  pipe  sustaining  any  injury,  althoug'h  rho 
vessel  stood  the  whole  time  in  the  midst  of  a  vehement  hie 
which  was  cmstinnally  urged  by  the  blaat  of  a  powerful  bellowi* 

Mr.  Samuel  PAnxna  waa  next  called,  and  examine  by 

Mr.  Solicitor-general. 

As  I  shall  have  occasion  to  give  my  opinion  of  the  several  cir- 
cumstances of  the  case  in  varioua  parts  of  this  paper,  I  shall 
tender  the  account  of  my  own  evidence  a»  ahoct  as  poBstble. 

In  answer  to  a  variety  of  questions  put  to  me  by  the  counsel, 
I  stated  that  I  had  examined  the  model  *  of  the  new  apparatus 
with  great  care,  and  had  no  hesitation  in  saying  that  I  consi'^ 
dered  its  employment  in  refining  sugar  to  be  attended  with  less 
danger  than  the  process  of  boilioicover  a  naked  fiie;  diati 
was  in  court  when  Mr.  Wilson  gave  bu  evidence,  and  that  I 
agreed  with  him  in  every  thing  he  said,  except  as  to  the  f  tem- 


*  This  model,  which  waa  prepared  soon  after  the  fire,  bj  the  order  id 
Messrs.  Severn,  King,  and  Co.,  was  proved  on  the  trial  to  be  an  rxHct  re- 
presentation of  the  whole  apparatus  as  it  existed  at  the  time  ut  tlie  ac* 
ciUen^. 

t  Mr.  Wilson  and  niyseii  were  both  mistaken  as  to  tlie  temperature  at 
which  aa  inflammable  gas  is  given  out  by  heated  whale  oil.  1  he  ei^u- 
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had  been  heated  repeatedly :  that  having  mixed  fifteen  ounces  , 
of  sugar  with  five  ounces  ot  water,  aud  healed  the  nuxture  in  a 
•nail  copper-vetseli  the  following  appearances  were  observed : 
«^WIieii  tlM  aagar  aftd  water  had  aeqairad  t&e  temperatore  of' 
5190*,      nixtafe  boiM  rapidly ;  this  it  coBtimted  to  do  fir 
,    about  rui  hour,  and  duiuig  that  time  the  theiiaometer  remained 
atationary.    Afterwards,  as  the  water  evaporated,  the  mercury 
flMfid  ^oarlf  apwafda  aatii  it  mrked  343%  when  the  lugar 
baeBMablftck.  Ike  haat  wm  oontmaed  milSt  tunperatura 
arrlred  at  370%  and  diaa  the'tv^r  bamt  -with  a  very  strong  and- 
permanent  fianie,'and  at  length  what  remained  in  the  pan  be- 
o«M  oaifeOBiwd  Hka  a  In  aoawer  ta  some  qaestiohs  re- 

apactiM|^  a&  tspMriaMot  on  oily  I  alalady  that  having  heated  ftve 
qaanrtaof  ail,  it  wM  fbuad  liwi  when  the  oil  aeqafreddieteiir-* 
perature  of  3.30^  a  vapour  arose  from  it,  but  this  was  aqueous 
aild  not  inflammable ;  that  this  nninrtammfthle  vapour  continued 
10  be  ftvan  out  oolii  liie  thermometer  toae  to  nearly 
and  then  an  ii^laimmMi  Tapoiir  waa  peicdved;  bnt  U  vas  a 
very  feeble  lambent  flame,  and  the  moment  the  lighted  match 
was  withdrawn,  the  flame  went  out.    Having  been  asked 
whether  it  would  be  easy  by  mere  negligence  in  attending  the 
Itnimderiha  oit^asiel,  to  bring  Ibe  oil  up  to  atamperalnre' 
000%  and  <he  eonrt  having  inqmred  of  Mr.  Wilson  Ae  sise  of 
the  vessel,  and  he  having  stated  that  it  was  nine  feet  long-, 
three  feet  wide  and  eighteen  inches  deep,  and  the  size  of  the 
tel  place  from  twenty  t6  tweiMy4bnr  incbea  wide ;  I  gave  It  as 
my  ophikm  llmt  one  fire,  made  m  andk  a  fike-plaee  and  voder 
iocii  a  tesflel,  could  not  have  produced  that  effect,  and  that  f 
coiild  not  conceive  how  the  working  of  the  oil  apparatus  could 
possibly  ha?a  oecaaibned  die  fire 


tttttetiWWtwMBBaSDced  too  short  fctfanehdbBBlh^  trbii;  tssAid'aii  op- 
pwtaaHy  ftrlavettlBelli^  tmaj  qneilionlbat  aiight  misenponiae  iabject. 
Oes  the  preceding:  dMervalloiia  on  ]Mbr«  Wilson's  offdeiioe  page  flA 

*lBiejiBgthis,  Immntitto  be  uadentood  wMU  tU  vmel  Md  W 
^pm^tu  raaaaiMl  piiftelf;  ana'tbenris  no'etldenee  lhat  they*  had  sos- 
Hiasd  sBif  faifuiy  pnvleas  lb  the  eoanaeafieaMdtVtf^flfafire* 
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Upon  my  cross-examination,  Mr.  Scarlett  made  some  io- 
qairies  respectiog  aa  experunent  oa  M  oil,  to  in^iicb  I  gave 
liie  following  raply  ^~ 

^  With  xmr-dl  I  did  not  obsme  inflmmnaMe  v^mt 
mtil  tfae  oil  was  heated  to  586^ ;  but  *  from  the  M 

oil  was  inflammable  at  508°.**  Suppose,"  said  he,  "  there  is 
one  galion  of  oil  that  has  been  heated  for  every  day  io  a  week, 
and  alknred  to  -oool  agaiB«  aiid  another  heated  Ibr  a  nooth 
emy  dajyaiidaUaiiiedtOGoolagiiD;  are  ym  able  tabfiMm 
the  jiiry,  -i9hidiof  the  two  would  oooketo  a  eertam  degiee  of 
temperature  with  the  smallest  degree  of  heat  V*  To  this  I  re- 
phed,  that  I  had  made  no  experiment  of  that  sort,  but  that  I 
had  obeerved  a  remarkable  thing  respecting  the  evohUioa  of 
gaa;  naiaely,  ^  when  the  mI  vae  heated  to  WlPit  gafftt  oat 
eight  cubic  uMdiee  of  gas  only  in  fimr  nuiuitee,  but  when  heated 
to  620°  it  crave  out  thirty-two  cubic  inches  in  one  minute  f-** 
On  being  asked,  if  the  sugars  were  heated  to  any  thing  like  those 
teokperatiinay  what  would  be  the  effiwt  on  the  sugar  ?  I  replied 
that  the  aogar  would  be  eaiboiiiied  long  be^cney  and  if  heated 
only  to  400**  it  meet  )iacne  boOed  over,  imleu  Ihe  man  had  or- 
dered the  coramunicadoii  with  the  pump  to  be  cut  off."  And, 
it  appears  to  me,  that  this  is  the  great  advantage  of  Mr.  WiU 
Ma*g  apparatus  ;  because,  where  there  it  any  appreheoftioa  oJT 
the  wgar  boiling  over,  the  man  haa  only  to  order  the  pump  to 
be  atopped,  and  iheie  is  an  end  of  the  danger* 

Observations.— in  some  late  experiments  I  have  discovered 
that  the  vapour  of  whale  oil  will  barn  readily  at  the  emiaoe  of 

^  laHikpaft  of  jeyimiinlaatfaB,  Ihe  ttnns  nponraadfrnweveued 

indiscriniiHitdy, wiii0b  wm  certainly  Impioper ;  bat  at  liiAt  fiine  I  iauigined 
that  tlie  enaiifttioa  wUcb  tMft  am  ••  it  iwaed  fifom  the  1m 
above  tawgwalaieiywee  a  aristomef  oa-vapear  end  carfooretted-bydrogea- 
gas;  wiiereas,  salMeqaeiit  es^periments  have  convinced  mt  that  no  inflam- 
mable gas  is  produced  until  a  portioii  of  the  oil  beoeaiee  actnaUj^eoom- 
posed,  and  charcoal  forroi^d. 

1 1  have  no  doubt  but  the  g*s,  in  both  instances,  was  carbonic  acid  pag  ; 
for  when  cooled,  and  mixed  with  atmoepheric  air,  it  would  jiot  inflame  on 
the  applicatiuQ  of  a  malok. 
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the  oil  before  the  oil  attains  the  temperature  of  606^;  Imt  »t  a 
short  distance  troni  tlie  surface  tt  will  not  continue  to  binii. 
This  accounts  for  the  vapour  not  burning  with  an  uuititermitting 
iftiM  wIhh  MMiDg  fs9m  a  tabe,  wiIm  Hit  oil  be  beated  to 
ilMNil^OO^.  Ilieoooliiigaf  tkeTapoorkaoftpidtbatki  ki^ 
peraturc  is  diminished  more  tiuui  lOO^  ia  pusing  throi^k  a 
pipe  only  a  few  inches  in  len^h. 

Regptcting  the  construction  of  ike,  furnace  ante  the  oil- 
VMwal  al  WUtedMpeW  i  am  6mnm  of  iMaikiag  that  tba 
siM  of  a  fy»ylaea  it  nol  an  aeeaiaie  «itarMNi  af  tiM*i|QaBtity 
of  fuel  vvhicli  may  l>t  lonsiimed  in  it,  as  that  depends  almost 
entirely  upon  the  nature  of  the  draught.  In  many  cases  the 
aakurg^  of  tke  fife^place  hat  a  iSauk  teodeaG^  to  ieiiea  Iha 
coniaafdaay  by  cbaekiag  tha  lapidity  of  Iba  OBircetof  lii^ 
Thiia,bi  Ilia  Seoteb  aad  Iriih  distiHeries,  the  <|tifti)«ity  of  fbd 
which  is  burned  by  concentraiino- the  draught  within  a  mo- 
derate-sized fire-place,  is  vciy  great.  Under  a  fifteen  hundred 
gaUon  •tilly  the  bottom  of  wU^  ia  nina  ^dat  ta  dbuoaalof» 
twanty-faar  toai  of  eoalg  per  day  are  coBBomed,  tlucaa^oarfbi 
ofwbich,  at  least,  MO  wasted)  and  au^rt  ba  earad  by  a  IB  Ota 
judicious  a}>|)li  uioii  of  the  heat.  In  this  case,  however,  ray 
object  was  to  find  by  the  size  of  the  fire-plaoe,  whether  it  would 
bold  feel  eaoagb  at  oooe  to  da  any  bana  if  nagteotad,  and  a^ 
lanad  aa  ban  away  aadar  it  Aay  ooa  wbo  will  tabs  Ibe 
tioabla  of  esthnaiing  the  beat  aaemary  4o  vaiaa  a  bandrad  gal- 
lons of  oil  from  a  moderate  temperature  to  that  of  600°,  will,  I 
think,  agree  with  me  in  my  aoiwer  oa  this  ^U^ect. 

William  Thovas  Baaraa,  Esq.,  8mniar^     tika  Hi^aZ 

•   

Society,  te.  te.,  was  next  axaanaed.  This  gealleiBaB,  wbo  m 

also  Professor  of  Chemistry  at  the  Royal  Institution,  stated, 
4liat  he  had  examined  the  model  of  the  new  apparatus  with 
-te  i^iawof  gimBgavidmiiea  In  cemot;  1bat4ebad  madaalev 

experiments  o&  ^a  preceding  day  to  prepare  himself  oa^  one  or 

.two  points ;  and  that,  as  far  as  his  experiments  went,  he  could  say 

that  the  appai  ntua  in  question  was  less  dangerous  than  the  old 
mode."    When  asked  the  grounds  upon  which  he  had  founded 


■ 
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that  opinion,  he  replied,  '*  I  placed  a  vessel  of  oil  over  a  fire, 
tad  a  small  pan  of  sugar  in  it,  there  was  a  thermometer  in  tha 
oUveMel^MMiwhai  tbe  oil  attained  dOO'^at  400^  the  mipix 
UackoiMd^  aadi  ^iplMaetaiHetoit,  lad  H  lafsfdiad 
a  taper  to  oil,  and  found  that  it  ivas  giving  no  gas;  from 
AvliK  h  f  conclude  that  sugar  gives  out  gas  at  a  lower  tempera- 
ture tbaa  oil,  and  consequently  that  the  oil  is  not  so  dan^ravw 
M  tibe  lafpHr."  Ott  beifif  uMl  what  tiM  the  oU  gim  oat 
tsOuMariile  gas,  he  aaid,  I  tUdk  ftt  I 
^kem  took  the  thermomerter  out  for  fear  of  breaking  it,  and,  a 
little  after,  I  obsei  vi  d  it  gave  out  intianiniable  gas,  but  in  a 
very  small  fij^imtitj*"  Mr^  Brande  tli^en  proceeded  to  «late» 
that  a  gae woMgmmM m  th» oi^wwel,  il  wooldlw  fw- 
dnoiw  <€  iM>  dinger;  iknt.  all  rofhwwablf  gas  from  dl  k 
Kghtor  than  ataaMspherie  airs  diat  &e  gee  irtiieh  the  eonbiM* 
tion  ol  oil  produces  is  heavier,  but  it  is  not  then  an  iiillaininal>le 
gasf;  thattakk^  the  situation  of  things  as  they  really  are, 
aad-MUMiaayur  oaa  to  ha  iMrnihinfd  hv  an  istaaaa  five  aaiitr  the 
'  oilf  «oeiiflo9UHiinoiiild have  lak^  |dace« baoante  tihegas voold 
him  ^e  ^  eleam  (  Hiai  ha  agieed  wHli  Mr*  WUion 
iu  all  the  [nu  ia  of  his  evidence  that  he  was  qualified  to  give  an 
opinion  upon ;  that  it  was  his  impression  that  the  fire  had 
bvohas  ant  at  *  hif^bar  |iiaea  in  tbe  biiaid«ng  than  that  whete 
thasittaraiaBi  jmI*"  When  cfpaa-tKamined*  this  gwitlaaMii 
gare  the  fiiUowmg  important  and  deeisiiee  epHMn.  U*^  ^sud 
he,  "  there  had  been  a  possibility  of  any  inflammable  matter 
passing  into  the  &team4>in,  I  cannot  conceive  it  could  have 
lodeeii  Ihaie  witik  tktii  9pm^iiun$tj  if  a^y  thing  bad  dosed  the 

«Jtl8oiMarfabletlist  PMfiMiorBxii^  thstaUtfleaiWfh«Qll 
bad  bscA  heated  to  600''  it  gave  oat  a  very  small  quantity  of  inflauimablo 
gas ;  Imt  I  bare  reiuMp  toMik  that  Sf  he  hadliatf  an  instrament  capable 
ofMSaiSMiig  tfcgtwwpi>Ml»in,  *t  wtM  Jiwre  liMuii  fl,  ia  0iai  lfiftaaoe» 
isAave  sBsaid«IBIW^ 

t  The  products  ftoia  the  eombastiio  sf  oiisiis  gea^fsHy  cavbopic  acid 
gas  and  water. 

X  It  should  be  rccoUtrcted  that  a  small  leaden  pipe,  sixteen  or  eighteen 
feet  faagy  aad  conaected  with  the  inside  of  the  oU-vessel,  rose  up  into  the 
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Frederick  AccuaM,  Esq.  M.R.LA.,  §-c.,  and  Lecturer  on 
Chemistry  at  the  Surry  InstitutioD,  was  next  called.  lie  was 
examined  by  Mr.  Seijeant  Lena^  and  gave  the  following  testii- 
mny  :*-*Tbal  ftetli  winle  oil  wo«ld  emit  UiflamiaMe  gaa  at 
600°,  but  not  at  a  lower  temperature  ;  that  in  a  pan  similar  to 
the  one  used  at  Messrs.  Severns*,  if  it  contained  100  gallons  of 
oily  it  would  take  a  man  at  least  eight  or  ten  hours  to  raise  it 
to  iSbnt  tempwatora ;  tbal  he  had  also  tnade  eaqperimeiits  npon 
some  oil  wbkli  liad  been  in  oonstant  nssy  tiiaft  Is,  ksated  and 
cooled  three  times  a  week  for -nineteen  months,  and  from  this  oil 
he  could  obtain  gas  at  460°,  Similar  to  the  common  gas  used/or 
illumination ;  ^t  if  an  explosion  of  oil  gas  had  taken  place  in 
the  fti-honse^  as  sopposed^  the  exploaaon  would  hate  be^  beafd 
all  o?ef  London,  and  diat'tlie  eil-fessel  would  hafe  been  laoe- 
rated  in  pieces.  He  also  said,  tliat  new  oil  contains  nmcilage 
and  water,  which  are  carried  away  before  it  acquires  a  great 
lieat ;  eonsequently,  old  oil,  which  has  bean  frequently  heated, 
«nd  from  wbish  these  matlers  have  Imp  eiip«iled»  will  become 
liot  sooner  than  new  oil*  Mr.  Accnni's  testimony  respecting 
the  certainty  of  the  escape  up  the  steam-vent  of  any  gas  that 
might  have  been  emitted  from  the  oil ;  the  impossibility  of  the 
fire  htving  been  occasioned  thereby ;  and  the  greater  safety  of 
llie  new  piooeas,  wlien  compared  wHk  the  old  one  of  boiling 
«ugar,  was  ehnilar  to  dmt  wluoh  had  been  ghren  by  wmnM  of 
the  preceding  witnesses. 

Ob81«tatiohs. — ^Upon  Mr.  Accmn's  testimony  respecting 
the  temperatnre  at  which  he  obtained  ifaflammable  gas  from  the 
oil  which  had  been  heated  fbr  nineteen  raondis,  I  am  under  the 

necessity  of  saying;  that  he  must  either  have  been  deceived  as 
to  the  nature  of  the  oil  which  had  been  sent  to  him,  or  there 
Inust  have  been  some  mistake  in.  liie  manner  of  coodneting  the 
expenment ;  as  several  of  die  chemical  gcndemetty  who^  Ukemy- 

self,  were  engaged  for  the  plamtifls  in  this  action,  haveagieed 

MV'ilh  me  in  asserting  that  inflammable  g;a8  cannot  be  procured 

interior  of  tlie  steam-bin,  and  that  the  steam-bio  hid  a  direct  communi- 
cation  with  the  common  atmosphere. 
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from  wfaaJe  oil  at  100^  higher  temperature  tbaa  he  has  stated ; 
and  he  jptmMlj  aBserta  that  it  ivaa  whale  oil  on  wliieh  he  ope- 
rated. 

I  apprehend  Mr.  Accura  was  righi  iii  siying-,  that  if  the 
sugar-house  had  been  filled  with  oil  gas,  and  this  hud  exploded, 
die  exploakm  would  have  been  heard  all  over  London;  bat 
it  Barely  waa  of  little  use  to  examine  Bctentlfie  men  apon  this 
point,  as  lliere  was  nothing  in  die  appearance  of  the  premises 
atiei  the  fire,  thai  indicated  any  thing  of  that  kind.  It  is  true 
that  Samuel  Willoughby  made  oath,  that  he  saw  a  window  blown 
out  daring  the  fire,  and  with  a  force  that  wookL  hare  knocked 
down  a  horae* ;  but  unfortunately  for  tiie  veracity  Of  this  man, 
the  window  which  he  swore  to,  is  still  standing  m  the  waDy  in 
as  perfect  a  state  as  it  existed  beioie  ilie  couiiagralion. 

William  Allev,  Esq.,  F.R.S.,  ^c.  SfCy  was  next  called. 
This  gendeman,  who  had  delivered  chemical  lectorea  aft  Oay*a 
Hospital  for  sixteen  years,  gave  a  very  perspwooos  and  deci- 
sive testimony,  of  which  the  following  is  a  brief  outline,—**  1 
have,"  said  he,  **  inspected  the  model  before  us  with  much 
attention,  and  I  am  decidedly  of  opinion,  that  the  method  de* 
scribed  in  the  model  is  by  far  the  safer  plan,  beyond'  all  com- 
parison." **  I  consider,''  added  he,  **  die  apparataa  befim  us, 
as  obviating  a  great  part  of  the  danger ;  we  merely  want  a  heat 
of  240 '  or  250°  for  sugar,  and  here  yuu  heat  oil  to  between 
three  and  four  hundred  degrees ;  it  is  made  to  circulate  through 
a  copper  tube,  and  gtvea  out  the  heat  in  the  safest  possible 
manner.''  He  moreover  stated,  diat  the  di£fereiiee  of  die 
temperature  at  which  old  and  new  oil  give  out  inflammable  gas, 
is  very  snjall  indeed,  and  aoiounts  to  a  very  few  degrees  of  Fah- 
renheit's scale ;"  that  if  gas  of  this  kind  were  geoerated  in  the 
oil-*vessel,  no  danger  whatever  would  arise  from  it ;  that  if 
a  person  were  indostrioasly  misehievoas,  it  would  take  him 
many  hours  to  bring  the  oil  up  to  a  temperature  at  which  it 
would  be  decomposed ;  and  iu  proportion  as  it  was  decom- 
posed, it  would  find  its  way  up  the  steam  vent«  and  out  of  the 

•  istc  Mr.  <juiJie>  i  Kt'purl,  page  ll-i.  . 
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boiise*}^'  thai  fat  oils  cannot  be  raised  in  distillation  without 
becommg  totally  changed,  and  thenefoie  Ituj  ate  eaUed  Jkud 
oils  t  H  leqnim  parUcolar  mamigemeiily  and  a  great  daal 
•f  'btet^  to  prodnoa  llw  att  of  dippel  f  that  "  ha  conaktered 

the  eras  from  the  lamps  used  in  the  raaiiufactorv,  was  ten  times 
more  dangerous  than  the  oil  apparatus  ;**that "  he  had  examined 
tin*  oilwfaaicl  afkt  tha coaliqfratiQa/'  and  ''naHtha  laaal  ia- 
•are^  or  vjwpivm  of  ax|plo0ioii»  waa  nMe  nt  H." 

OaaiATATiova.— Tha  oil  of  dqppal  waa  intaadaaad  by  Mr. 

Allen,  in  consequLnce  probably  of  its  having"  been  asserted  that 
this  inflammable  substance  might  have  been  produced  by  the 
oil  «t  WhitachapA  and  have  oeoaaioned  tha  oonflagratiott. 
Amang  all  tha  hypotfaaaea  winch  have  baen  advmoad  laapeeft* 
ing  Hia  fire  at  Meaara.  Sawiia*,  thia  ia  the  laaat  tenable,  aa  it 
requires  a  red  heat  to  convert  fixed  oil  into  dippel's  oil.  The 
common  mode  of  obtaining  it  ioi  the  purposes  of  mediciaa 
ia  by  tha  diatiUatioa  of  drjf  booaa  in  an  intaoaa  heat. 

At  tha  doaa  of  thia  geptlamaBi'a  eianunatiaiit  I  waaoallad  to 
axpUdn  to  the  jury  the  ^tiatinctioii  batween  fixed  and  aaaentiai 
oiIh  ;  and  in  answer  to  several  t^uestions,  1  stated,  that  **  fat 
oiU,  such  as  Uaaeed  oil,  whale  oil,  oUva  oil,  rapaaeed  oil,  and 
aavwalodiara^afa  called /xfd  oila,  becaioae  thay  wili  andnza 
a  high  taBAparatiue,  and  may  be  boiled  in  an  <^ian  vasadwidi 
very  littia  danger;  that  they  are  also  called  fised  oilt,  to 
distinguish  theoi  from  essential  oils,  which  cannot  be  healed 
without  danger  *  ;  in  short,  there  are  no  two  substances  in  na« 
tare/*  aaidit  ^  difiaroit  than  fixed ttla  and  volatila  oila; 
thay  aio  alike  ooly  in  name*  and  ought  not  to  be  confoonded  to- 
gather/' 

Mr.  Thomas  Sarrt  was  the  next  practical  chemist  who 
was  called*   He  stated  that    he  had  made  a  tew  experiments, 

*  I  took  this  opportunity  of  SH\ing  a  few  word?:  tipon  csstnlial  oils,  be- 
cause 1  had  just  been  tuhl  tlitre  was  an  inteutiuii  ut  insisting  uj^m  the 
danger  of  distiUiog  ih<i  essentiul  oil  ol  itirpentine,  whirh  has  liuihiug  to 
do  with  the  411  option  atissue^but  was  very  Ukeiy,  witiiout  explanatioo,  to 
have  perplexed  the  jury. 
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ajmd  found  that  sugar  wus  liable  to  boil  over  at  a  temperature 
of  2^0^  the  oU  at  a  tell^kerature  mi  than  660"  or  7.00'' 
tliBl  tli«  •ugar  took  five  at  aTO""  by  tbo  i^cilioB  of  fiaa^ ; 
ind  the  oil  took  five  «t  a  temipeffatare  higket  tkaa  Fahieqkeit!f' 
thermometer  ^oes,  suppose  nearly  700°;  and  that,  with  a  view 
to  deternune  whether  the  leaden  pipe  mig-ht  have  been  melted 
by  the  oil  pncess,  ho  put  ioioe  lead  into  the  chI  and 
keatod  it  ap  to  6eO^>  and  oftorwairte  took  ou!t  tko  lead  aad 
tbond  itanujwod.'*  The  other  patCa  of  Mr.  Bmnfi  ondenco 
were  confirmatory  of  the  testkoioaj  which  bad  akeedj  baeo 
given  by  othei  gentkmea« 

Obsekvation. — ^The  result  of  Mr.  Barry's  expecimeot  on 
load  ia  what  might  ha?e  bem  expected,  though  it  ^tradieta 
the  moat  reapectable  teetioiony;  Sir  leaae  Newton  and  Dr* 

*  Lewis  having  ^iven  540°  as  the  melting  point  of  lead,  Morvcau 
690°,  and  Irvine  594°.  Some  years  ago  I  made  a  series  of 
experimeota  on  the  melting  points  of  several  of  the  metals,  and 
found  the  pure  lead»  which  I  had  prepared  by  the  ledaction 
of  lithargOy  would  not  melt  till  it  had  acquired  the  temperatuie 
of  612^ 

Mr.  Charles  Silvester  spuke  very  decidedly  as  to  the 
superior  safety  of  boiling  sugar  by  oil  instead  of  by  a  naked 
fire ;  he  said  he  had  attended  in  court  during  the  examination 
of  Mr.  Wilson ;  that  ho  agreed  with  him  in  the  evidence  he  gave, 
and  did  not  differ  from  him  in  any  thing  (hat  he  was  acquainted 
with,  equally  with  himself ;  that  from  the  experiments  which 
he  had  witnessed  he  was  sure  it  must  have  taken  three  hours 
to  raise  the  oil  in  the  large  vessel  from  300^  to  600^,^  even  if 
the  pump  bad  been  stopped  and  the  fire  constantly  attended  to; 
that  if  gas  were  given  out  from  that  apparatus  it  would  be  in 
very  small  quantities  at  first ;  that  the  oil  would  be  decompused 
so  gradually  as  to  let  the  gas  escape  without  compression; 
that  it  would  be  impossible  to  set  fire  to  the  oil  in  the  vessel^ 
because  there  could  be  no  oxygen  present,  and  that  if  the  oil 
had  leaked  into  the  fire,  no  flame  could  be  communicated  to 
the  oil  in  the  large  iron  vessel.'' 
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Tlie  next  person  calkd  wuij  Mr.  J.  T.  Cooper,  lecturer  on 
chemistry  at  the  Russel  lafttkiUMKU  He  stated  that  if  gat} 
riMmkl  be  piodttced  in  •&  appmlnf  thwfc  ooRMponds  witii  the 
model  IB  ooart,   it  ivoald  ell  go         liie  neem  fwit/cyen  if 

it  were  generated  at  the  rate  of  500  cubic  feet  a  minute ;  iSaak 
in  heating  oil,  when  he  had  got  it  to  a  certain  temperature,  he 
^oond  it  ciiffiCttlt  to  add  to  it ;  tbet  in  one  experimeot  it  took 
inrty  mmtee  to  nam  it  horn  to  350^;  wiieieiB»  to  bnag 
it  fiom  350^  up  to  60(^  or  it  leqwed  neeily  tiro  liom 
and  a  half  more  ;  and,  at  last,  lie  could  hardly  elevate  it  at  aU, 
though  the  hre  was  regularly  suppUed  the  whoie  time. 

RoBBET  HsnmiB,  fieq*;  hfosug  next  ezAmined,  leleted  tint 
.  ^  be  liad  ifplied  hit  nlnd  to  obemioal  pursttiti  s  dial  he  bed 

made  an  experiment  to  ascertain  the  diihculty  of  raising  oil 
above  a  certain  degree,  with  a  particular  portion  of  fuel,  and  to 
do  tbiiy  1  tooV  said  .fae» a  saaaU  portion  of  oil,  and  heated 
h  in  a  toisqI  over  an  Aigud  lamp:  I  teid  I  eoolji  easily  raise 
it  to  400^,  btH  I  cottU  go  no  foitfier  widi  that  degree  of  heat*'* 

HsNRT  CoxwELLi  Esq.y  one  of  the  chairmen  of  the  com- 
mittee of  chemistry  at  the  Society  of  Arts,  was  next  oailed. 
This  gentleman  gave  it  as  his  decided  o^ni(m  that  the  opera- 
tion of  boiling  sugar  by  die  oil  process,  is  infinitely  less  basard- 

ous  lhaii  ilic  common  n^ode,  and  that  he  considered  it  to  be  so 
for  the  reasons  already  given  by  Mr.  William  Allen  and  others. 

Mr.  Jambs  Dm^UM^  manufacturer  of  gas-ligbt-apparates» 
•tatedy  diat  ^*  he  had  been  nmcb  acenstomed  to  Ihenees  of  oil 

and  experiments  connected  with  it;  ^that  he  had  been  ia  sugar- 
houses  in  great  number,  and  thought,  for  the  reasons  already 
given,  that  the  oil  method  was  safer  than  tibe  old  mode ;  that 
maneiperimenthe  made  with  oil  he  look  the  degieee  of  tem- 
perature every  two  minutes  and  a  half,-— that  at  first  he  in- 
creased it  27^  in  that  time,  tlicn  only  18",  and  afterwards  only 
in  iiie  iuUowing  ratio,  —  12 — iO°— 8''— 6°,  of  heat  acquired 
in  the  same  timei  though  the  fire  became  still  stronger  and 
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stronger;  that  he  had  seen  oil  boiling  in  large  quanuues  at 
Hqli;  tfcim  were  at  least  fiva  or  six  tons,  and  thai  tba  proffi* 
elor  pat  aligkted  papar  to  Ibe  woximtf  foot  the  pwpoie of  ilMir- 
mg  tbe  aaqperiBHuty  and  it  would  not  tafca  ItnJ^ 

m 

Mr.  Samuel  PARJLsa  was  then  recaikd,  and  exMoimd  as 

to  tfaa  Mliiia  of  eipiomva  nnstiiiat. 

•  ■  • 

TtvOTHT  BbavaH)  E«|«,  was  llie  last  wttneu  called  in  be- 
half of  ihc  plaintiiis,  in  this  stage  of  the  trial,  who  was  capable 
of  giving  a  chemical  opinion;  and  he  stated  as  follows: — "I 
have,"  said  he,  siade  the  axperimeiit  mentioned  by  Mr.  Han* 
drie  of  haatiag  oil  over  an  Axgand  laaip,  aod  I  it  op  b^ 
oause  I  coald  not  bfin^  the  oil  to  tile  desiied  haat;  far,  luuring 
got  it  to  a  certain  degree,  the  thermometer  became  perfectly 
i»tationary.  I  tried  the  experiment  again  in  another  way,  and 
the  plate  imdeineath.  Ihe  appantns  melted,  and  I  gate  it  >ap.*' 
He  Mtdf  ^  I  have  eeen  the  operalioD  of  boiling  angar  on  a 
large  aeab  by  meai»of  this  apparatus,  a  year  and  a  half  ago ; 
and  I  think,  for  the  reasons  already  adduced,  it  is  much  less 
dangerous  than  tl^  former  plan.'' 

On  the  SaoovD  Day,  evidenee  Ibr  the  Dafsitdavts  was 
etfUed,  and  the  first  person  who  spoke  on  the  chettieal  part  of 

the  subject  was  Samuel  Wi lkinson,  who  said  he  was  fore- 
man to  Messrs.  Taylors  and  Marline au,  chemists  and  engmcers. 
The  following  is  a  brief  account  of  the  most  material  parts  of 
his  tepttmoiqr*  **  I  receiTed  orders/*  said  he»  '*  horn  Mt.  John 
Taylor,  to  make  experhnents  on  oiL  The  vessel  I  used  was 
three  feet  long,  fifteen  inches  wide,  u,iid  lilteen  inches  dt  ep, 
made  of  wrought-iron  united  by  rivets.  Mr.  Martineau  tried  this 
boiler  with  a  small  qvantitf  of  oooimon  whale-oil^  which  he  boiled 
in  U  on  the  Satorday  afteoioony  the  19th  of  Fetemury.  On  the 
16ch,  lllir.  John  Tkylor  ordered  me  to  add  a  qoantity  of  oil  to 
the  oil  Mr.  Miu-(,i]itj:iu  had  boiled;  and  I  added  sufficient  to 
make  the  whole  between  twenty  and  thirty  gallons,  with  the 
design  of  aseertahung  (for  Mr.  Taylor  wished  to  know) 
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low  temperature.  The  vapour  did  not  appear  inflammable 
until  we  came  to  a  temperature  o£  280**.  The  vapour  at  280° 
took  i»  u  nMmk  gust*,  at  an  ^plosion ;  mhm  it  came  to  a 
iMipimlm  bitiM  Mid  dOO»,  ifaM  ««•  a  mm  iiiw  fin 
frying  in  tlie  boiler;  aad  wliMi  the  ^ipoof  Hm*  wm  MmmMi 
issued  from  the  tube,  there  was  a  sudden  concussion  in  the 
boiler,  which  1  call  an  explosion.  On  the  lath  of  February,  I 
Moptiad  ibo  boiler  and  deuidd  it  out,  and  tben  poi  m  abool 
iiif^-tea  gaHom  «l  finab  vbdML  Hm  nwiiiMt  wao 
caottnaA  taralna  days,  aad  tiia  oil  waa  iMatad  aboat  clafoo 
lioiua  each  day,  and  the  highest  to  which  it  was  c  arried  wai 
501°.  On  the  second  day  the  vapour  was  slightly  inflammable 
at  aa  it  waa  batea  at  ia  tba  olbar  ofl.  Ob  tbt 
iHffdi  dqr  viipBar  vaa  MumUo  at  d6a<>,  and  at 
aaOP  aeamly  iatfaoMMbla.  Oa  Ibo  ibA  day  I  afiplM  a  Kgbt 
to  the  vapour  in  the  boiler ^  which  took  fire.  I  unscrewed  the 
luilig^  ami  applied  a  light  to  the  hole  in  the  boiler,  and  tha 
lapmr  bavaad  in  tba  boiler..  Oa  tbo  aaaeaidi  day  it  waa  aagu 
gaatad  tbat  it  waa  propar  to  taha  t^nkm  galloM  of  ^  oil  awl 
of  the  boiler,  which  was  done.  I  received  orders  at  the  same 
time  to  ruisi?  the  teoipei  ature  to  500®,  On  tlie  eighth  day  it 
waa  carried  to  600° ;  when  at  the  bigbest  it  waa  nflaBiaraUe  at 
B«m  iaabaa  8Ml  a  half  tea  tbo  tojp  Of  dM  tttbe,  and  it  burned 
Uea  ligbtaiag;  tba  aipioaioii  m  dia  beUav  waa  aiHI  tbe  aaiae. 
Wbaatbia  coMaaaion  did  not  take  place  in  ihu  boiler,  there 
was  no  vapour  or  fliuac,  it  was  only  fire  occasionally,  as  the 
valvar  came  from  the  tube.  On  the  ninth  day,  at  407^,  tbe 
npoar  took  dm  at  dio  aad  of  tba  wta»;  diofo  waa  a  worn 
attaebad  to  dia  boilar  by  amtbar  pipB  I  tbia  waa  dAaon  fcat 
k>ng,  it  passed  through  a  cask  of  water,  and  at  the  end  of  this 
it  took  tire  at  497°,  and  continued  burning  twenty  minutes,  and 
burned  six  inches  in  length.  On  the  tenth  day  it  wai  inflani" 
mabUat^^"}  at;»(Kf  itapiaadttaaifliko  Ugb^^  Ontba 
olevaaA  aad  twalAb  day*  it  waa  alighUy  indanmiable  at  9)0*. 
Mi.  PaatOfaHl  wquliad  die  thermometer,  I  received  it  from  mm 
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myself;  but  it  was  proved  [)elbrc  it  was  put  iuLu  llie  oil  by  hot 
wmtm'*    Mf«  Pafi(QfeUi  uakea  them;  ha  mkeft  clocks  and 

which  I  liavc  found  tu  the  conclusions  of  tliose  gentlemen  who 
were  coaftoUed  with  myself  by  Messrs.  Severn,  Kiug^  and  Co^ 
Ihttt  1 1mm  gDM  liimi^  the  viMile  ^pidi  gnat  cm,  anA 
ooilectedlii>.pti>ctp>l  potnta  iatocM        tlMt  «y  MividMlft 

accustomed  to  chemical  inquiries,  may,  if  they  please,  Vepeat 
the  experiments,  to  see  if  from  common  whale  oil  they  can  pro* 

I  liaTe  first  to-obame,  tbal  he  B«yi  Mr<  Mavtiinta  WWiIm 

oil,  which  appears  to  me  to  have  been  vary  improper,  as  iim 
dbject  ought  to  have  been  to  assimilate  the  expermient  as  much 
M  posnbie  to  what  took  piaoe  at  the  Migaar-hoase ;  viheie  tiM 
oUimslwiyskeptatamttcAilofWvtsmpeimtm.  Thennxlm 
ef  two  kinds  of  oil  was  also  improper.  ^It  is  stated  by  Witkii^ 
son  that    the  vapour  at  280°  took  hie,  and  there  was  a  sudden 
concussioa  hi  tiie  boiler  liko  an  sxjploaioiu''   To  this  I  hspv* 
only  to  say,  tlittlbav^  nem  been  able  to  proeufm  an  inflaflfc* 
■sable  TSfKmr  fnm  tvbdle  oil  that  wonkl  bom  at  the  end  of  « 
short  tube  fixed  in  the  cover  of  the  retort,  until  the  oil  was 
heated  beyond  600°,  and  that  1  never  witnessed  the  concussions 
ittdexptoams  which  he  speaks  ol  U  is  also  vemarkafok^  if  the  • 
vapour  wludi  issued  ftmntfie  oil  was  so  saylfliipt»  that  he  wm 
not  on  the  sixth  day  blown  to  atoms,  when  he  unscrewed  the 
lube.   On  the  ninth  day  he  says    he  had  a  worm-tub,  with  a 
Icaden^pipe  Mean  last  long  passing  through  a  cask  oi  watar» 
a«datteeftd«ftht»theviqpoartookfiieal40r;  iteoatinssd 
baming  twenty  minutes,  and  burnt  six  inches  in  length."    I  do 
not  believe  I  could  have  produced  such  an  effect  with  pure 
whaled  if  i  had  heated  the  vessel  to  700^.    I  hM  seen 
tte  vapcwf  bnm  at  484^  ibr  a  MDSBt  siMs  Is  its  SM^^ 
oil ;  that  is,  when  kept  hot  by  the  body  <^  oil,  bvt  it  vro«ld  net 
inflame  at  the  end  of  a  tube  twelve  inches  long  when  heated 
toiOO®.  On  the  tenth  di^,  he  says,    that  at  390°  it  spread  itself 
lihe  lightattg,  aad  on  the  etsventh,  and  ^Hdi  da^  warn  inr 
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flammable  at  310°."   These  statements  coDviuce  me  that  there 
miw^  either  have  been  some  nuntake  as  to  the  rntim  of  tiie  oil 
that  was  employed,  or  a  part  of  the  mercury  matt  hare  escaped 
.  ftom  tiie  Ihennomeler  by  an  aeeideiit,  or  by  diMQIation,  in  tfae 

intense  heat  to  which  oil  may  be  subjected,  as  we  are  told  the 
thermometer  was  open  at  the  tap.  It  is  certainly  not  usual  to 
employ  audi  thmiometen  m  mj  experimenta  tiiat  raqake  ae^ 
cmracy*  Mr.  WiUdnsonalaotdkiis,  ^'Ibattlietlieniiometeriraa 
proved  hf  hot  waler  before  it  ivaa  put  into  tiie  oil  i"  bstlahoiild 
be  glad  to  be  informed,  how  the  accuracy  of  a  thermometei, 
which  is  designed  to  measure  temperaturea  above  can  be 
determined  by  hot  water. 

Mr.  MiCRAEi^  Faeada  Y,  Af  siattnt  in  die  Laboratory  <tf  iSnt 

Royal  Institution,  stated,  that  "  he  heated  oil  in  an  open  pan, 
and  found  the  vapour  combustible  on  the  surface  of  the  oU  at 
490°,  and  that  it  will  ^um  eonatantly,  the  tomperaine  benig 
kept  np;  lluitfae  has  distilled  wfaale-oili  and  produeed  nsiphtba 
fnm  ft ;  tbat  be  bad  pvodnoed  it  at  a  bnver  temperature  from 
oil  tlru  had  been  heated  to  360^  for  twenty-four  successive 
days,  than  he  could  from  fresh  oil ;  that  the  vapour  of  the  dis- 
tilled oil  is  heavier  than  the  atmoa|^ieffe«  and  so  ta  the  vaponr 
prodnoed  from  the  nqphtiia;  that  the  vessel  in  which  the  oil 
was  boiled  had  a  tube  rtsmg  two  feet  above  it  i  that  he  caught 
the  vapour  issuing  from  the  pipe  in  a  pewter  vessel,  and  when  a 
light  was  applied  to  it,  it  inilamed  throughout  the  capacity  of 
the  vesael,  and  that  if  the  ateam-bin  at  the  engar-konae  had 
been  filled  witih  such  va|ioiir,  he  should  not  be  surpriaed  if  it 
did  inflame."  On  being  asked,  if  any  experiment  was  made  to 
sec  what  eflTect  was  produced  on  the  oil  itself,  he  replied, 
'*  they  rose  the  oil  to  410%  and  the  emisaion  of  vi^Mur  was 
eontinned ;  the  heat  was  then  contumed  to  get  a  stronger  va* 
ponr^bntinateadof  thaiwegotl^eoilont''  When  asked  at 
what  degree  it  had  then  arrived?  he  answered,  "  During  the 
boiling,  and  wlieii  we  began  Lu  look  at  things,  the  temperature 
was  460°."  He  went  on  to  say,  it  passed  out  in  jerks,  it  waa 
thrown  out  by  a  rapid  concusaton  in  the  boiler,  the  foimatiott 
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'  of  the  vapour  expuided,  and  tbrew  out  the  oil ;  it  rose  fov  at 
ive  ftet  from  the  cud  of  liie  ppoy  and  struck  tlie  CMlmg;  U 
ivas  a  80ft  of  irrai^lar  fouiitaiii ;  the  oil  nn  into  the  fire,  end 

the  fire  wus  very  much  increased  by  it  at  the  time  this  boiling^ 
happened."  On  being  aslced  to  shew  the  effect  of  the  explosion 
of  the  naphtha,  he  lif^ted  %  smaU  piece  of  tafier,  and  put  it  into 
Hm  phial  of  what  he  called  naphAa,  whidi,  aftsr  one  or  two 
attempts,  prodaced  a  feeble  lambent  fiame,  of  a  hlelah  yellow 
colour,  which  extino^iished  the  taper  and  immediau  ly  expired— 
a  most  offensive  smell  being  at  the  same  Ume  perceived  through- 
out the  court*  On  being  asked*  if  the  iaflammation  that  took 
plaoe  when  he  collectod  the  oil  Taponr  m  a  vessel  was  aoeon- 
pained  with,  noise  ?  he  replied,  without  mnse  f  and  added, 
**  You  may  make  explusion  without  noise,  and,  f^cnciiLllv  speak- 
ing, it  would  be  a  silent  one."  He  said  be  thought  the  process 
of  heating  sugar  by  oil  more  hafaidous  than  the  oidinaijmodey 
and  especially  ftom  the  pfoductlon  of  the  naphtha  at  410^,  and 
from  tile  danger  of  the  oil  boiling  over**  On  bemg  asked  tlie 
construction  of  the  boiler  in  which  lie  made  his  experiments,  he 
said  the  boiler  was  not  enclosed  with  bricks,  and  the  oil  ran 
into  the  fire/'  "  Then/'  said  a  juryman,  "  their  fire  could  not 
hare  been  made  on  the  same  pnnciiye  as  tfaat,''  (pointing  tathn 
model  of  die  appaiatns  used  at  the  sugar-homie);  and  another 
juryman  added,  the  experiments  of  this  witness  do  not  apply 
to  such  a  boiler  as  this.'* 

» 

OasMTATiovs.  Mr.  Faraday  statsdi  that  in  his  own  fint 
experiment  he  oonld  not  obtam  mflammable  Tapoor,  evmi  on 

the  sui  hice  vA'  the  heated  oil  at  less  than  a  temperature  of  490°, 
which  is  a  striking  contradiction  to  the  first  witness  on  the  same 
side  of  the  qnestum^  who  assorted  that  he  procured  it,  at  the  end 
A  lHk»  at  S80^.  It  was  improper,  I  conceife»  to  say  that if 


'  •  IfMr.FaiadayhsdattaaMtothefcabltadssofboiUngfrflthet^^ 
not  hm  spoken  of  tbe  d^gir  of  its  bolUaf  em,  as  it  does  not  rise  in  the 
pB^  except  as  is  eeossianed  b  j  Ae  gndaal  expansion  &m  oliaaae  «f  tarn- 
pwatote;  bat  always  Mis  with  aaheiiaonlalmolioa. 
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ih%  steam-bin  had  been  filled  ivMi  oH  Tftponr  he  ahoiM  not  be 
surprised  if  it  did  iDflame,"  because  he  must  have  known  it  to 
be  iB^posaifale  lo  &U  nch  an  area  as  (he  steam-4ua  witk<iil* 
tapcMir^  ft*  at  coadatpm  on  coniBg  into  a  oooler  mfldiuia^  awl 
ii  no  loiifer  vapour.  The  atotenept  was  likiely  to  nniriaad  and 
prejudice  the  jury.  What  he  could  mean  by  saying  that 
"  during  the  boiling  the  temperature  was  4G0°,"  1  caiiiiot  under- 
aland^  if  it  was  whale-oil  that  he  waa  opasatiag  vgrn,  such  oil 
ioii  Mt  boii  aalil  it  ba  Iktaftad  to  vuai^ABfgu^  biyand  #00* 
On  tlie  ofl  bebf  dnfcn  Hmoafk  dia  pipa  aattl  it  aaradk  Iha 
(filing  much  might  be  said,  if  1  were  not  afraid  of  exceeding 
my  prescribed  limits ;  but  I  must  observe,  that  1  cannot  con- 
ceive how  the  expansion  of  the  vapaar  could  thvow  out  tha  oil; 
for,  if  dtt  toobqI  ooaM  xfeOt  hold  va^oar  and  tha  oil*  aa^ 
anal  coaaaqamiflo  woald  have  beea  iat  tiba  vapoar  to  escape 
through  the  tube,  and  not  the  oil ;  there  is,  however,  reason  to 
believe  that  the  vessel  was  nearly  full  when  they  began  the  ex- , 
ptrinaior,  and  die  sudden  accessioa  of  baatt  oooaaioned  such  an 
aqfMMute  la -ttie  ott  ataol^  tlMft  the  wad  m 
iMuag  it,  and  ibca  iheia  eaa  be  no  amder  that  ii  waa  ez* 
pelled  with  force  through  the  pipe.  I  have  found  by  direct 
experiment,  that  whale-oil  expands  more  than  one-hfth  in  being 
hMtted  fnaa  M""  to  460^.  Tha  vAm%  explosion  which  thia 
Wilms  apohe  I  oanaat  al  aHmaiNrehciid;  Ibr  asploiiona 
without  noiae,  appear  to  ma  to  be  as  abaatd  aa  tp  tattt  of  niuic 
without  sound,  or  fragrance  without  smell. 

One  word  more  respecting  the  construction  of  the  experi- 
mental apparatiia  oxijpJUtyed  by  Mr.  Faraday  and  his  frienda. 
Thfi  botter,  Jm  migf^  waamol  eiudkHwd;  itaadaa  weia  left  baia 
lotbaair»aBd1baia  were  creyaoca  between  the  boiier  and  the 
fire."  How  unlike  this  to  the  real  apparatus  which  it  was  in- 
tended  to  represent !  and  how  Aao  we  woodei^  whea  -the  vessel 
bad  been  filled  without  a  due  regard  to  the  ezpanaion  which  the 
oil  would  experience^  and  the  oil  spouted  up  to  the  caiUng  in 
€xiofle<]oenoe  diereof,  that  the  persona  who  were  collected  to 
witness  the  experiment,  and  saw  the  fire  greatly  increased  by 
the  uii  running  into  it,  down  the  sides  of  the  vaasei,  should  have 
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been  greatly  alarmed,  and  sliould  ;it'rer\vr\rds  have  come  into 
court  aad  declared  on  their  oaths,  that  they  believed  the  boilng 
ef  Mgar  by  mmta  of  heated  eil  to  be  a  ^aogerotw  preoeM. 

Mr.  RicRAUD  Phillip,  F.R.S.  E.,  Profetior  ef  Cbcutey 

HI  the  Rovui  Milttury  College,  and  Lecturn  on  Chemistry  at  the 
London  Institution,  was  next  examined.    He  stated,  that  in  his 
firtt  eiperinent  with  oil  he  heated  half  a  pint  in  a  retort  for 
tlbowt  tluriy  horn  up  to  36(P;  he  tlieii|ob9errcdtiiBtlii»-«il 
had  IfaMkened  eowridmbly,  and  becone  dasrieer.      I  tim 
heated  it,"  said  he,  "  pretty  suddenly  up  to  about  600°,  and 
there  distilled  over,  at  that  temperature,  a  volatile  oil :  this  oil 
'  1  have  a  specimen  of,  this  is  a  portion  of  it,''  (producing  it). 
**  ThiB  ott/*  oontmued  he^    though  it  appeara  eiliemely  fluid 
BOfw»  If  takan  iuta  a  cold  atmofphm,  beeonat  -sofid,**  He  iveat 
on  to  state,  that  he  obtained  a  vapour  from  common  whale-oil 
at  500°,  but  that  the  oil  which  had  been  heated  to  360°  for 
twei^tbree4ayBy  gave  out  jnflaiamal^e  rapour  at  400° ;  that 
this  wae  T^peor,  aad  M  gas,  becaiiee  the  tamperataie,  hi  hia 
eetsmatkm,  urns  not  tufieieiit  to  oonvert  o9  into  gas ;  but  whan 
heated  to  460°,  it  gave  out  aqueous  vapour  and  inflammable 
gas  ;  lliat  water  is  formed  during  the  distillation  of  oil,  by  a 
pofliaii  of  the  oxygen  and  hydrogen  uniting ;  that  he  considered 
ihe  oil-apparatua  for  fefining  sugar  dangeroua;  that  die  oH- 
vapoar  eeald  not  get  on  fife  wtthotit  comiDg  in  contact  iniSk 
flame ;  but,  said  he,  "  the  oil,  as  m  the  public  experiment, 
would  be  forced   out  by  sudden  ebullition,  and  run  down 
to  the  fire-place,  and  take  fire     that     in  the  large  vessel 
dieie  ivete  100  gattom  of  oil»  and  the  £om  woidd  probably  ' 
be  in  aeme xatio^e  the  qnantity/'  On  bebg  asked  what tinie 
h  would  lequire  to  effeet  that,  he  replbd,  ^  A  few  minutes 
alter  it  was  heated  to  360°;  supposing  they  were  at  wui  k  at 
that  t^i^perature,  and  the  pump  stopped,  in  twenty  mmutes, 
I  am  eeftaia,  by  a  strong  &e^  ^  etl  wonld  spout  out  at  the 
end    the  tube.**  In  their  experiment  Teasel*  he  did  not  know 
whether  the  safety -pipe  dipped  into  the  liqtdd  or  not* 
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QxsxftTATiovt^I  «n  awtte  tbal  a  volatile  oil  nay  be  di»- 
tilled  ffom  vbale-oil  at  500^;  but  I  was  mot  aware  that  an  oil 

could  be  separated  from  it,  that  in  the  month  of  April  would 
become  solid  by  exposure  to  the  cold  of  the  common  atmo- 
•pliefe*  From  oil  that  had  been  increased  in  its  specific  gravitj 
hf  a  CQoflnoal  heating  for  28  days^  from  0.922  to  0.9639  1  pro- 
cored  a  Toladle  ofl  by  common  diitillaliony  that  was  only  of 
the  specific  gravity  of  0.8G5 ;  but  this  seems  to  have  no  ten- 
dency to  become  solid,  and  I  ha?e  examined  it  several  times 
siiioe  it  was  distilled.  As  to  this  gentleman^s  procariiig  in- 
flammable vapour  from  oil  at  400°,  I  can  only  say,  that  I  conld 
not  procure  it  at  that  temperature ;  but  as  to  the  production 
of  inflammable  gas  from  wiiale  oil  at  460°,  that  is  certsunly  a 
PpS«i^ir^^  as  I  have,  since  the  trial,  proved  by  unequivocal  ex- 
periments, that  it  camol  be  obtained  but  at  a  temperature 
Biuch  beyond  what  om  thermometers  will  measure.  Mr.  Phil- 
lips' assertion,  that  if  the  oil  at  the  sugar-house,  heated  to 
360^,  had  been  urged  by  a  strong  tire,  it  would  in  twenty  mi* 
iiatet  have  arisen  to  460^,  and  that  the*  oil  would  then. have 
iponted  out  at  the  end  of  the  tube,  and  would  have  run  into 
the  fire-place,  and  taken  fire,  has  very  much  surprised  me;  as 
I  know  he  in  a  man  of  great  discrimination,  and  not  apt  to 
make  assertkms^  without  dne  consideration.  The  statement  of 
such  an  which  might  have  done  the  plaintifis  in  this 

action  great  injury,  was  made,  no  doubt,  without  considering 
the  different  capacity  of  the  two  vessels,  and  the  quantities  of 
oil  put  into  them.  In  the  one  cas^  the  vessel  was  so  nearly 
filled  with  oil,  that  when  the  usual  eipansiott^  took  place,  the 
vessel  could  not  contam  it;  wheneas,  in  the  other  case,  there 
vas  a  vessel  of  the  capacity  of  300  gallons,  with  only  100 
gallons  of  oil  in  it,  and  a  tube  of  safety  in  the  cov^»  which 
was  uxteen  feet  long,  and  terminated  in  a  brick  taone!,  com- 
municating with  the  common  atmosphere.   In  the  eiq[»efiment- 


•  I  have  found  by  ezperimeiit,  that  whale-oil  tzptwis  In  lintlii^t  film 
Si^  lo  4SS0,  iBMie  llia]i.iMM-Sftii  of  itfl  original  Toluine. 
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vessel  at  Whitecross-street,  room  was  not  allowed  for  the  oil 
to  expand  sufficiently,  and  therefore  die  sadden  aooession  of 
heat  necessarily  drove  it  through  the  tnbe^  and  occasioned  it 
to  strike  the  ceiling ;  and  as  the  vessel  was  not  properly  set,  so 
as  to  enclose  the  fire  completely,  the  oil  naturally  fell  from  the 
ceiling  into  the  fire-place ;  but  in  the  vessel  which  was  used 
at  the  sugar-hoase,  such  ample  room  mi  left  for  ezpansioii^t 
that  no  fire,  which  could  have  been  made  in  the  fire-place  un- 
.demealh  it,  could  have  forced  it  into  the  tube  of  safety ;  and 
if  that  had  occurred,  the  oil  could  not  have  come  in  contact 
with  the  fire,  as  the  hrc-place  was  entirely  covered  by  the  iron 
vessel  itself,  and  completely  enclosed  on  every  side  by  compact 
brick-woric» 

.  Doctor  John  Bostock,  F.R.S.,  F.L.S.,  and  Lecturer  on 
Chemistry  at  Guy's  Hospital,  wasr  next  called.  This  gentleman 
told  the  Court  that  he  attended  some  experiments  at  Mr.  Tay- 
lor's on  the  6th  of  April  last;  that  he  saw  half  a  pint  of  ^ 
submitted  to  distillation  in  a  glass  retort,  and  that  a  volatile  oil 
came  over  at  410'^,  that  was  inflammable  ;  that  he  then  directed 
his  attention  to  a  parcel  of  oil  that  had  been  subjected  for  23 
days  to  a  heat  of  360°  in  an  iron  boiler,  and  was  reduced  to  a 
state  likeptlc^  in  appearance;  that  he  iqpplied  ati^erto  thetop 
,of  the  tube  communicating  with  the  upper  part  of  that  boiler, 
and  that  at  many  degrees  under  400*,  there  where  small  jets  of 
flame,  and  that  at  a  little  more  than  400^  those  jets  became  more 
eonsideralde ;  that  they  coiled  up  a  sheet  of  paper  in  the  form 
of  a  cap,  and  put  it  loosely  on  the  extremity  of  the  tube,  and 
that  upon  applying  a  taper  this  became  immiBdiately  filled  with 
liaiae.  lie  then  described  the  spouting  of  the  oil  out  of  the 
tube,  which  had  been  related  by  former  witnesses,  and  added, 

•  Theoil,  wbicknmiUfed  ISO  gallooiin  the  oonrnm  tsmpentme  of  the  ' 
atmoivh«i«,  wovld  pnibaUr  bm  vsasaiedlttor  US 

to ,400° ;  bat  as  it  was  hMted  in  a  veud  of  sach  large  dimenafons,  and  as 
oflboib,  not  with  a  perpendicular,  but  with  a  horiaontal  motion,  I  cannot 
eanceive  that  the  nost  violent  hoiiiag  would  have  focoed  it  out  of  iho 
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that  he  believed  those  facts  were  fttk^  mm  to  ail  the  paitini 
piesenty  and  to  ehendsta  In  general  %  and  on  being  ailBad  if  he 

'thought  die  new  proceds  a  mot^  haeardotts  operatkRi  than  the 

old  mode  of  boiling  sugar,  he  repHed,  '*  I  think  no  person  could 
view  the  experiment  in  Whitecross-street,  wiUiout  seeing  it  was 
*  An  agoit  of  eztfeme  activity  and  daager*** 

•      •  • 

Observations. — Prom  the  undoubted  respectability  of  this 
gentleman,  and  also  of  the  others  who  were  eng^ed  on  the 
same  side  of  the  question,  one  can  have  no  hesitation  m  b^ev- 
ing  that  they  all  faithfully  reported  what  they  aaw;  hot  idiefa 
we  compare  the  degrees  of  temperature  at  which  the  several  ap- 
pearauces  took  place,  with  the  temperatuies  at  wliicli  similar 
phsenomena  occurred  in  the  experiments  of  the  Piamtifis'  che- 
mical witnesses,  we  are  nataraily  led  to  search  for  some  satis- 
factory  explanation  of  these  oontradiotory  resnHa.  I  know  the 
care  with  Which  I  m(ide  my  own  experiments,  and  how  tiie  ae- 
veral  cxperiiuciiis  which  were  performed  by  different  means, 
corroborated  one  another ;  I  am  therefore  satistied  that  the  re- 
sults which  1  obtained  were  the  true  results,  and  that  there 
must  have  been  some  source  of  error  in  the  manipulations  of 
our  opponents  which  have  escaped  their  notice,   ft  has  occurred 
to  me,  that  as  whale-oil  often  eoes  through  several  hands,  be- 
fore it  comes  to  the  consumer,  and  as  different  dealers  have  dif- 
ferent modes  of  refining  it»  that  there  may  have  been  something 
in  the  oil  which  there  ought  not  to  have  been ;  or  it  may  pos- 
sibly be  attribatsble  to  the  thermometer,  which  fttm  the  circum- 
stance of  its  being  an  open  one,  is  not  so  im}n-c>]j;ible  as  it  other- 
wise would  have  been.    I  do  hope,  however,  that  the  gentleman 
who  instituted  this  public  experiment,  as  it  has  been  caUed»  will 
investigate  the  matter  thoroughly,  for  the  credit  of  all  of  ns. 
Instead  of    a  state  like  pitch,**  Dr.  Bostock  must-have  meant, 
a  state  like  tar.    All  he  intended  was,  as  I  conceive,  to  describe 
the  oil  which  had  been  long  heated,  as  a  black  and  viscid  sub- 
stance. I  have  only  one  other  observation  to  make  respecting 
Dr.  Bostock's  evidence,  wz^  that  fimn  the  efihoi  which  the  n^ 
cident  in  Whileeross-street  had  upon  the  Dootor*s  mind,  I 
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should  AOt  havft  hem  surprised  if  hi^  description  of  the  oil 
^'•ttagtBtofailvimBaotintyMdilKiigir/'  bid  prated  £Ualt» 
<he  idttiiliffii;  attbe  ittM  tine  I  bdm  tfaa if  1m  ted  loiom 

Ae  quantity  of  oil  that  was  put  into  that  vessel,  and  had  been 
aware  of  the  great  expansibility  of  whale  oil,  he  would  have  ex- 
fvected  just  Mck  »  reMk  M  did  actually  iM|ip«ii»  aad  woidd 
bm  givw  a  my  dtfltoeaft  teitiiiioiiy  ia  eonrt, 

John  George  Childrei^,  Esq.,  F.R.S.,  F.L.S.,  M.R.I., 
F.A.S.,  M.G.S.,  of  the  British  Museum,  was  next  examined. 
This  gentleman,  who  had  never  had  an  opportunity  of  seeing  a 
attgarlKmae,  or  of  making  any  esperimevta  himself  on  either 
«il  or  iBgir»  ««i  not  likely  to  Ikrow  mudi  new  lif^t  upon  the 
subject ;  but  haying  seen  the  public  experiment  in  Whitecross* 
street,  he  gave  an  opinion  respecting  the  comparative  safety  of 
Ike  two  modes  of  boiling  sugar,  similar  to  several  of  the  wife- 
aeseee  on  the  seme  side  of  tke  question:  Bfr.  CfaUdesD,  from 
his  general  knowledge  of  dhmistry,  wm  very  well  qualified  ibr 
investigating  the  subject,  and  it  is  to  be  regretted  that  he  did 
not  do  so. 

Jomr  TATZ.om»  Esq.»  M.O^.,  Gbemtst  and  Engine^pwas 
Bsntoalled  upon  to  give  evidence.  This  gmtleman  stated,  that 

his  lirst  experiments  on  makings  gas  from  oil,  were  five  years 
ago ;  that  he  had  a  patent  for  it ;  that  he  was  now  a  partner  in  a 
*  veiy  large  mana&ctory,  and  from  his  experience  in  oil,  he  did 
not  iktiik  it  a  veiy  safe  article  to  be  used  to  apply  beat  to  any 
olber  sabetaaoe.  He  then  said  a  great  deal  on  ike  habitudes  of 
tar  oil,  but  as  this  dues  not  appear  to  me  to  bear  at  all  upoji  the 
question,  and  as  1  have  extended  this  paper  too  much  already^ 
lomatthe  whole  of  ity  together  witk  tke  reaaonmg  respecting 
evTCKta  in  mines.  On  bebg^aAed  respeetuig  kts  experiments 
with  whale-oil,  he  said  there  was  an  inflammable  vapour  that 
issued  from  it  at  various  temperatures  from  340°  to  390  \  but 
that  he  left  WUkinson  to  make  a  minute  of  every  tiung.  That 
baked  4(X1  tkeraometers  made  by  Pasteselli ;  tkat  tke  one  uaed 
m  Ike  experiment  was  one  of  tkem;  tbat  he  had  proved  some  of 
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them,  and  found  tbem  good  for  common  thermometirs.  On  beiiiig 
liked  if  he  profed  the  leeoed  ^emioiiielerbeftMceAtwMapb 
fitted  by  WilkiiiMiiy  he  wtd»  I  believe  not;  I  Uftitlahiiiite 
do  it ;  in  hct,  I  kit  exp^imeiit  m  hit  heads*'*  Oo,  hie  ihr* 
ther  L  xaniiiiation  he  said  that  "  the  vapour  which  arose  in  their 
experiment  appeared  to  him  to  be  the  same  &ort  of  combustible 
matter  that  he  bed  teen  ftoni  tiie  tar  oil."  Ob  beiog  asked  if 
he  thought  the  new  machme  added  lo  Ihe  danger  of  re&ung 
angary  he  replied,  ^  I  ha;fe  thongiht  so  long  ago,  and  think  so 
now«* 

OBB%%YATioit%^WtWk  the  knowledge  winch  thkigentlenttn 
possesses  of  diemieal  soienee  in  genml;  and  from  his  caqpe^ 

rience  in  making  chemical  experiments,  it  is  grea^  to  be  re> 
gretted  that  his  avocations  did  not  permit  him  to  superintend 
and  conduct  this  important  experiment  himself ;  for  if  he  had, 
he  wodd  not  have  depended  upon  a  common  thermdaMter  open 
at  the  top,  and  tonsequently  liable  to  lose  part  of  its  mercury, 

but  would  have  taken  the  must  perfect  insttument  that  he  could 
haye  procured,  I  do  hope,  however,  that  he  will  make  the  ne- 
oessaiy  experiments  himself,  as  no  man  is  more  capable  of  doing 
it  with  aocuracy,  and  liiat  for  the  credit  of  science  he  will  give 
'tiie  results  to  the  pnblio  as  soon  as  possible.  I  observe  the 
whole  of  Mr.  Taylor':»  evidence  refers  to  oii-vapour,  and  not  to 
oil-gas. 

i 

Hie  neiX  'dbemist  called  was  Mr.  Albxakmsl  Qamntev. 
Hus  gentleman  said  that  be  was  present  at  the  experiment  m 

Whitecross-street,  but  he  was  evidently  cautious  how  ho  gave 
any  opinion.  On  being  asked  if  he  could  form  a  judgment  of 
the  comparative  danger  of  the  two  methods  of  boiling  sugar,  he 
replied,  ^  1  should  be  inclined  to  consider'  the  pmcess  by  cii  is, 
of  die  two,  the  most  hazardous.** 

Observation. — ^This  gentleman  gave  his  evidence  in  so  dis- 
passionate a  manner,  that  I  think  it  very  probable,  if  he  had  de» 
pended  solely  on  his  own  exprnnents,  and  had  hot  witnea»d 
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the  spouting  up  of  the  oil  at  Whitecross-street,  which  had  ana- 
iural  tendency  to  alarm  and  prejudice  those  who  were  unm^ 
qaaioted  with  tiie  real  cmt,  it  it  liU j  1m  noild  krnm 
come  into  court  with  a  jUfimnt  ipprwiiotty  and  would  haro 
given  a  rery  diffiurent  teitiiiioziy. 

•  Arthur  Aikim,  Biq«»  FX-S.,  M.G^p  and  S^eratary  to  Uto 
Socioty-for  the  Eiicoiiiageiiittnt  of  Arti,  |r^«,  waa  tfaoD  •^i^»mmtd. 
He  stated  that  tome  yean  ago  he  made  experiments  on  whale- 

oi!,  and  ascertained  that  besides  the  proper  oil,  it  contained  a 
quantity  of  aoUnal  jelly  in  solution.  I  found/'  aaidhe,  *^  that 
whan  this  waa  MMpiatty  lapdly,  itbani^iii  ioma  d^giae^  to 
die  pan,  m  conacqvenoe  of  whidi  the  oil  beeaM  biaek ;  and  it  ia 
well  known  tliat  it  animal  jelly  be  exposed  to  such  a  tcmperalurc 
as  to  blacken  it>  it  wdi  be  decomposed,  and  a  quantity  of  Yeiy 
volatile  iafiammahle  oil  will  be  giw  oaC  This  oil  is  knota  by 
the  name  of  DqppeTs  animal  oU.  He  then  stated  thathe  thoogbt 
a  thermometer  dipping  into  the  surface  of  the  fluid,  in  a  vessel 
of  heated  oil,  would  be  a  very  inadequate  test  of  the  tern- 
jiSfatara  of  the  bottom  of  that  fluid.  On  this  account  it  is^** 
saidhe,  that  1  think  oil  is  a  dnidn^ohstisnot  advisable  to 
make  use  of  to  raise  the  temperatnie  of  other  sabstanees.** 

Much  of  Mr.  Aikin's  evideace  was  siiiiihtr  iii  tendLncy  to  that 
of  othei;  gentlemen  who  went  before^  and  which  I  have  remarked 
.upon.akeady**  1,  therefore^  pass  it  OTer»  together  with  other 
.parts  which  are  so  ambigaous  diat  I  cannot  understand  Uieni* 
When  cross-examined  by  Mr.  Solicitor-General,  he  said,  that 
to  produce  a  vapour  from  oil  that  would  be  inflammable,  it 
woald  reqnira  "  a  temperatnie  sufficient  to  char  the  substance," 
•and  that  ^  if  the  mass  of  oil  is  kept  in  motion^,  it  ia  less  Uablo 
to  this  than  if  it  remains  quieseent;"  but  that  southern  whale* 
oil  contains  less  gelatine  than  tlie  other  oils.    In  answer  to  a 
question  firom  Mr.  Scarlett^  who  shewed  him  a  pot  of  oil,  he  said, 
**  I  should  expect  this  to  be  oil  which  had  been  exposed  to  a 
high  temperature,  in  which  the  jelly  is  considerably  chaired, and 
the  oil  is  fouled  ;  and  I  think  it  would  transmit  heat  more  slowly 
than  pluvious  to  the  tlufke"ipg  and  blackeiung  of  it;  the  moce 
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tepid€ilit,teiKW»itwiUtfn»intl|jBat  It  kas  been  proved 

by  Count  Rumford,  and  other  chemists,  that  the  transmissigii  of 
kfltiii  retarded  by  it»  being  solicL" 

♦ 

OBSBRViiTiowB.^  eoDceiTe  tiMt  Mr*  Aikia  ought  aot  toliav« 
dilated  upon  the  eff  ects  which  would  take  place  when  whale  oil 
was  boiled  pretty  rapidly because  it  had  been  proved  in 
Mffly  tlMt  ^  oil  whidi  WM  employed  for  beaUngthe  eiger  at 
:i$^1ulaehapel  waa  mmt  MW,  bal  healed  only  to  a  tea^Nratava 
of  about  340^,  or  350^.  In  regard  to  Dippef  a  oil,  I  aai  ivrprised 
Mr,  Ailiin  did  not  know  that  this  substance  cannot  be  produced 
by  aftj  laeaBM  buiby  nhitX  haa  been  called  deatnictive  dUtUUiF 
liiai.  HbobaenwiioM  xaapeetbg  tlie  thcraiwiPCter  do  wit  ai- 
mcdj  apply,  became  fime  would  be  no  difiealty  in  placing  n 
theriiHXneter  so  that  the  bulb  should  touch  the  bottom  of  the 
vesseL  I  think  Mr.  Aikia  wae  wrong  in  saying,  that  to  pvactire 
iniamwable  fapoiir  tea  oil  it  would  reqwro  ntenperatwra 
tariioient  to  char  the  anbilanee/'  for  ae^eral  pmooa  have 
proved  that  they  had  produced  it  at  a  much  lower  temperature 
than  this  indicates ;  but  if  Mr.  Aikia  had  said  injSaounable  gas, 
I  coald  agiee  with  hiaa  eotiidy. 

Mr,  ilikin  ia,  I  tUak,  perfectly  right  in  the  importanee  irfiieh 
he  attaches  to  the  pump  in  this  apparatus ;  and  his  opinion  of 
the  superior  quality  of  southern  whale-oil,  in  some  measure 
jnatifiea  Meaara.  Sevemsin  haviqg  choaen  thait  particular  kind 
fe  their  fnpoae  of  boiling  augar.  The^phuonaof  CovntRaoH 
fold  leapectrng  «he  power  which  fluids  have  of  conducting  heat, 
are  not  at  tliis  day  entirely  agreed  to,  but  I  believe  Mr.  Aikia  is 
quite  right  in  his  conoluaiona  on  this  part  of  the  auljeca. 

Several  wilneaaea  w«re«ote  oalled  to  give  evidenee  reqieoting 
Iheil^obaemffiona  en  the  first  appearanee  of  the  fire,  and  ^y 
each  declared  that  the  flames  were  of  the  usual  colour,  and  that 
they  perceived  no  peci^liar  smell  whatever. 

Oh  Hn  ttemn  j>AT  of  the  trnd  Mr.  Faraday  waa  feodSed, 
fOld  he  delivered ^e  following  opinions  :  That  the  vapour  given 
out  firom  the  oii-vessc^l  at  the  sugar-house,    if  hred,  would 
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have  explpdedy  or  ha?e  burnt  move  or  lent  quieklj,  io  jpiopoctMm 
to  the  mixture  of  air  with  it ;  &at  the  explotioii  would  not  re- 
semble that  of  gunpowder,  for  it  would  not  be  so  violent,  but 

that  the  explosion,  if  such  took  place,  would  be  of  a  bursting 
nature,  and  would  rapidly  expand that  the  smell  of  the  va- 
pour is  essential  to  the  vapour,  but  when  it  is  ezpbded  it  forms 
other  substances.**  After  several  other  remarks  from  Mr. 
Faraday,  I  was  called  and  asked  if  I  concurred  in  this  testimony, 
to  which  I  replied,  that  I  never  witnes&ed  the  explosion  of  gases 
without  smell ;  that  1  do  not  believe  that  an  inflammable  vapour 
is  produced  from  whaleH>il  at  the  low  temperatures  which  have 
been  named,  unless  some  other  oO  be  mixed  with  it;  that  I  con* 
ceivc  it  impossible  that  inflammable  gases  could  have  remained 
in  the  steam-vent,  they  must  have  gone  into  the  atmosphere  as 
they  were  generated;  that  I  never  witnessed  any  explosions  of 
carburetted  hydrogen  gas  without  tremendous  noise,  nor  without 
smefl."  On  Mr.  Phillips'  being  recalled,  he  said,  that  wldi 
respect  to  tiie  adulteration  of  the  oil,  it  was  as  likely  to  he  so  in 
the  other  case  of  this  concern,  as  in  the  experiments  they  made.** 
After  which  one  of  the  jurymen  said,  '*  We  are  not  satiafied 
about  the  oil  being  pure.** 

Observation. — ^The  obvious  reply  to  Mr.  Phillips's  remark 
is  tills :  That  it  is  not  likely  that  the  oil  used  by  the  chenusts 
for  the  plainti£b  was  adulterated,  because  it  had  not  the  charao* 
ters  of  volatility  which  the  other  oi)  had ;  neither  do  we  knov 
of  any  thing  that  could  have  been  added  to  oO  to  rertram  its 
volatile  parts,  and  render  it  less  iiiiiammuble ;  whereas,  there 
are  many  substances  with  which  the  whale  oil  might  uninten- 
tionaliy  have  been  contaminated,  that  would  mcnam  its  ia* 
flammability,  such  as  oil  of  twpeiithie,  nr  tar  oiL 

Hi  N  RY  May  and  Mr.  Lockie  were  recalled  to  explain  some 
parts  of  their  former  evidence^;  and  when  Sir  John  Copley,  the 
Solicitor-General,  had  addressed  the  court  and  jury,  his  lord- 
ship summoned  in  a  verjf  luminous  speech.  The  jury  with- 
drewy  at  £ntr  o*cloek»  and  returned'  in  ^ee  quarters  of  an 
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hour,  finding  a  verdict  for  the  plaintifls, — Damages,  j£718X 

Thus  have  I  atteii^>ted  to  give  an  unpartial  account  of  the 

particulars  of  this  very  important  trial,'  with  rach  observations 
as  naturally  occurred  to  nie  when  k  viewing  the  evidence  on 
both  sides  the  qnesttony  and,  at  the  same  Umej  have  endeavoured 
to  explain  lihe*  reasons  upon  which  my  own  opinions  were 
founded,  some  of  which  are  in  direct  opposition  to  the  majority 
of  those  persons  who  undertook  a  series  of  experiments  in  be- 
half of  the  defendants.  '  ' 

The  gentlemen  from  whom  I  differ  are,  however,  all  well 
known  as  persons  of  considerable  scientifie  attahmiants,  and 

some  oi  ihuni  have  long  been  my  intimate  ;u  tiiiairitcmce.  1 
cannot  therefore  be  suspected  of  entertaimng  an  improper 
feeling  towards  any  of  them.  Their  evidence  has  been  ez- 
ammed  by  me  merely  in  the  capacity  of  a  chemist^  and  I  have 
endeavoured  to  do  it  without  fear  or  prejudice. 

As  to  the  purity  of  the  motives  of  the  gentlemen  above  al- 
luded to,  the  known  characters  of  the  individuals  leave  no 
room  for  doubt;  but  it  has  always  been  acknowledged  Ihat 
the  most  scientific  men  have  sometimes  been  mistaken  m 
the  conclusions  which  they  have  drawn  from  their  own  expe^ 
riments. 

Itisaolfor  meyboweTer,  to  assert  that  I  am  less  iiyiibletiiatt 
tiiey ;  it  Is  lor  the  public  to  investigate  dbe  natote  and  value  of 

tlic  different  experiments,  and  then  to  decid«j  between  us. 

To  enable  that  public  to  do  this  on  good  grounds,  the  above 
concise  account  of  the  case  has  been  written;  and  I  do  flatter 
myself  that  it  will  have  the  effect  of  removing  frmn  &e  science 
wbidi  I  have  espoused,  that  character  of  doubt  and  uncertainty 
which  some  circumstances  attendant  upon  this  trials  might 
otherwise  have  attached  to  it. 

SaMVBL  Pabkis. 

JDsoemftsr  1,  1820. 

P.  S.  The  other  trials,  arising  out  of  the  dreadful  conflagra- 
tion which  has  occasioned  this  paper,  are  fij^d  to  come  on  at 
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Gkiildlian,  on  the  Idth  of  tfatt  montfi;  and,  as  it  is  expected 

that  one  trial  will  settle  the  question  as  to  the  remaining  po- 
IkieSy  th^  whole  will,  prol  )dl)ly,  be  decided  before  these  animad- 
versioos  «re  pubiislied,  Should  any  thing,  however,  occur  on 
the  ensuing  trial  thai  b  new  and  interesting,  I  may,  probal^y, 
deem  it  necessary  to  trouble  the  editor  with  some  farther  ob» 
servatiOQs.  a  P. 


Description  of  the  Plate, 

'  Fig.  1. — Is  an  elevatioii  of  an  apparatus  for  boiling  sugar, 
or  evaporating  any  iiqiud  by  means  of  the  circulation  of  heated 
oil*  ' 

A,  is  a  wioug^it^iroit  vessel  for  heating  the  oil,  similar  to  the 
boiler  of  a  steam  engine.   It  is  set  in  brick  work,  with  a  fire 

under  it  of  a  moderate  size,  and  without  any  flues  round  the  sides, 
so  that  the  whole  action  of  the  hre  is  upon  the  bottom.  It  is 
made  of  an  oblong  form,  and  its  length  should  exceed  its 
breadth  as  mnh  as  the  situation  it  is  to  be  placed  in  will  allow. 
The  sixe  depends  upon  the  quantity  of  oil'  to  be  heated,  or  the 
liquor  which  is  to  be  evaporated  ;  and  it  is  oljse.rvable  that  the 
more  the  surface  presented  to  the  hre  exceeds  the  evaporating 
surface,  the  greater  will  be  the  economy  of  fuel.  Whale-oil, 
free  from  sediment,  is  found  to  answer  better  than  any  other  for 
this  purpose,  and  the  quantity  necessary  to  .be  employed,  is 
mmly  sufticient  to  cover  tlie  bottom  of  the  vessel  tu  tlie  depth 
of  six  or  eight  inches* 

B,  is  a  thermometer  for  ascertaining  the  heat  of  the  oiL 

C,  is  a  small  tube  opening  at  the  lower  end  into  the  oil  vessel, 
while  the  upper  extremity  passes  into  a  long  flue,  called  a  steam 
vent,  and  communiciiting  with  the  kitiausphere.  This  pipe 
serves  three  different  purposes :  the  first  is,  that  before  the 
pomp  be|;int  to  woric  in  the  monung,  there  is  a  quanti^  of  air 
eontamed  in  it,  and  it  is  necessary  there  should  be  a  vent  to 
tet,  when  the  pump  is  set  to  work,  hi  order  to  ptweat  any 
compression  in  the  inside  of  the  vessel.   The  next  is,  that  with 
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q  inrawmi  wrtinn  pinif  jt  innionrnirjlhrrii  sIumUL  be  acom- 
mvaieatkni  widi  the  atmospliere.  Thirdly,  it  it  designed  to 

carry  off  the  aqueous  vapour  troin  ihc  fresh  oil,  which  has  a 
very  bad  smell,  and  such  vapourg  wotti4  iiyure  the  sugars,  if  the^ 
got  abroad  ia  t^  §ia^4taim» 

D.  It  a  cait4ioii  fmnp  with  a  qpitiif  metaUia  piston  commu- 
oicatiDg  witb  tlie  oit-vettd  A,  by  meaoB  of  its  tuction-pipe  B. 
It  is  set  in  motion  in  the  usual  maimer,  by  some  mechanical 
power. 

F,  is  a  copper  vessel^  the  bottom  of  which  is  coyered  in  the 
amide  by  a  coil  of  pipe^  oommamcatiiig  at  one  of  its  ends  with 
tiie  pump  at     and  at  tlie  olte  end  with  the  oil^estel  through 

the  pipe  H.  Through  this  coil  of  pipe  the  heated  oil  circulates, 
and  being  surrounded  on  all  sides  by  the  liquid  in  the  pan  F, 
it  gifes  out  about  100"^  of  heat  in  its  passage,  and  returns  to 
the  oU^iessel  to  obtain  a  fresh  incfease  of  temperatipe.  This 
pan  is  scurrotuided  by  brick  or  wood  work,  to  prevent  cooUng. 
Of  course  it  has  no  fire  under  it. 

.  Fig,  2. — ^Is  a  ground  plan  of  the  same  apparatus  m  whic^  the 
coil  of  pipe  in  the  evaporating  vessel  F  may  be  seen. 

il,  is  the  oil-vesiel  in  which  are  inierted  the  thermometer 
and  the  vent-pipe  C. 

D,  is  the  pump. 

E,  G,  the  pipes  forming  the  communication  between  the  oii- 
vessel  and  evaporating  pan;  whioh,  after  circulating  in  the 
lbrm;of  a  coil»  passes  out  at  the  centre  of  the  bottom,  and  re* 
tarns  to  the  oit^vessel  by  the  pipe  H. 


Art.  XII*  On  the  Vapour  of  Mercury  at  common  Tempera- 
tures, by  M.  F^EADAY,  Chemical  Assistant  at  the  Royal 
jUtstitutum. 

It  has  long  been  admitted,  that  in  the  upper  part  of  the 
barome^r,       thp.rOTQioe^r  an  atmosphere  of  mexcvury  ousts, 
aFen  at  eqmm  lempenttines,  Jbut  havinga  yery  small  .degree 
'  of  Usm/m»  Tha  foiUowiag  ex^pmaumtxwfm  it  easy  to  diew 
thU  atmosphere  .even  when  the  air  lias  not,     m  iliG  ixu>U  u- 
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maatB  above  mentionedt  been  removed.  A  small  portum  of 
mmufy  was  p«t  through  a  faaael  iato  a  cloan  dry  bottia,  ci^ 
pable  of  holding  aboat  six  ounces,  and  foimed  a  stratum  at  tfaa 

bottom  not  one-eighth  of  an  inch  in  thickness ;  particular  care 
was  taken  that  none  of  the  mercury  should  adhere  to  the  upper 
part  of  the  inside  of  the  bottie.  A  smaU  piece  of  leaf-gold  wasi 
then  attadied  to  the  under  part  of  the  stepper  of  the  bottle^  so^ 
that  when  the  stopper  was  put  into  its  place,  the  leaf-gold  was 
enclosed  in  the  bottle.  It  was  then  set  aside  in  a  safe  place, 
which  happened  to  be  both  dark  and  cool,  and  left  for  between 
six  weeks  and  two  months.  At  the  end  of  that  time  it  was 
examined*  and  the  leaf-gold  was  knoA  whitened  1^  a  quaali^ 
oir  mercury,  thou^  erery  part  of  the  bottle  and  mercury  r*- 
mained  apparently  just  as  before. 

This  ( x]>eriment  has  been  repeated  several  times,  and  always 
with  success.  The  utmost  care  was  taken  that  mercury  should 
not  get  to  the  gold,  except  by  passii^  through  the  atmosphen; 
of  the  bottle.  I  think,  theralbre,  it  proTes  that  at  common 
temperatures,  and  even  when  the  air  is  present,  mercury  is 
always  surrounded  by  an  atmo^^bere  of  the  same  substance. 


Aet.  Xin.  Some  AivomnC  of  tfte       EtptiiHm  tQ  tie 

Polar  Regions,  under  the  CofAinan^i  o/*  Captain  William 
Edwabd  Pakky* 

» 

TwdrcMitaiwis  attendant  on  the  Ihihws  of  the  seawdi  fcr 

a  north-west  passage,  by  the  expedition  und^  tiie  coimnand  of 
Captain  Ross,  in  the  year  1818,  induced  the  Lords  of  the  Ad- 
miralty to  make  another  experiment ;  and  accordingly  the  Ueda 
and  the  Qiipec,  pvopeidy  fitted  oat  lor  tiie  widevtakingy  waie 
placed  under  timeoinnaadefliantsaanit  Party  $  agendeman, 
who,  as  the  result  has  amply  proved,  was  highly  qualified  for 
an  undertaking,  perilous  in  itself,  and  rendered  peculiarly  ardu- 
ous by  the  failure  of  his  predecess(Hr. 

This  expedkioii  left  the  itwrin  the  month  of  May,  1819, 
and  arrifod,  onihe  14th  of  Jane^  off  Cape  Fsfawsli*  ^^uoh  is 
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the  flKMt  sontheni  point  of  Greenknd.  Ihxj  llieo  made*  ft 
frniUeM  ftttempl  to  gain  the  western  ooitt  of  Davii'  8tnHff» 

but  were  prevented  by  the  iee»  and  were  oUigad  to  prooeed 
midway  between  the  two  coasts;  having  thus  ascended  to  74° 
north,  the  latitude  of  Lancaster  Sounds  to  which  their  attention 
•had  beendueeled  in  the  first  instanoe^  and  finding  the  ke  atill 
^tween  them  and  the  western  coast)  they  entered  the  ioe»  and, 
after  eight  days  of  extraordinary  effort,  they  snoeeeded  in 
getting  into  the  open  water  to  the  west.  Having  landed  at 
Possession  Bay,  the  place  where  the  former  ex{^dition  had 
touched  after  leaving  Lancaster  Sounds  they  entered  the  Strait 
toiditch  that  name  has  hitherto  heen  attached  on  Uie  1st  of 
August.  This  inlet  was  now  ascertained  to  lead  direct  into 
the  Iono;-sought  for  Polar  Sea  ;  it  extends  about  one  liuudred 
and  fifty  miles  in  a  direction  due  east  and  west,  the  shores 
bounding  it  to  the  north  and  south  being  nearly  parali^,  at  an 
at sfaga  ^^rtanca  apart  of  fhim  forty  to  Bftj  miles,  lliase 
shores,  though  in  several  places  indented  so  as  to  form 
considerable  bays,  or  perhaps,  m  some  cases,  entriinces  into 
rhftn'M^U  dividing  the  adjoining  lauds  into  islands,  in  no  one 
case  were  found  to  approadi  in  soch  a  manner  as  by  any 
possibility  to  canse  them  to  appear  to  meet;  on  the  opotrary, 
there  is  no  position  In  the  whole  Strait,  where,  to  an  observer 
sailing  in  a  vessel  into  it,  such  a  deception  could  have  arisen. 

The  supposition,  therefore,  of  the  existence  of  a  high 
range  of  land  (Croker  Mountains,)  which  was  represented  aa 
terminatmg  tha  aapposed  bay,  seems  to  have  besn-altogelher 
wnfonnded,  and  even  wiAont  a  pkmsihle  [nretext  to  justify  or 
palliate  the  mistake.  To  the  now-ascertained  Strait  the  nuiiie  of 
Barrow's  Strait  was  given.  In  this  the  water  was  deep,  and 
dear fromice;  but,€manteiwgthePoiarSea, thabarnarof  ios 
preventing  farther  progress  westwald,  they  bent  their  oduse  Im 
a  southerly  directicii,  and  entered  a  large  sound  or  inlet  o(  ahd«t 
twenty-five  miles  in  breadth,  and  which,  u}K)n  its  eastern  coast, 
was  su&ciently  free  from  ice*  (See  the  Map^  Plate  III).  Haviog 
sailed  one  hundred  and  twenty  miles  down  this  inlet,,  called 
JRijBfttf f  Mst,  they  mm  obstructed  by  ioe,  and  as  their 
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mui  not  to  pmeed  to  the  womk,  th«7  ntwiied  without  <iirlh«r 

iavestigating  its  difseCbn ;  we  beliere,  however,  that  Hnsre  in 
httle  doubt  respecting  its  communication  with  the  north  of 
Hudson's  Bay ;  ia  tins  inlet,  and  more  especially  about  its  eof 
tnnoAy  thm  were  eeen  numennw  black  whaks  of  a  v«iy  laxge 
tuBy  as  well  as  many  seals  and  narwhals;  indeed  we  should 
psesnme  tiiat  these  unexplored  regions  are  a  nursery  of  thes^ 
animals.    Having  again  reached  the  western  extremity  of  Bar- 
row's Straits,  the  ice  had  broken  up  to  such  an  extent,  that  they 
weie  enabled  to  proceed  westwards.  Here  the  sea  was  open, 
Mid  deer  of  ioe  to  the  noflh  and  to  the  west,  in  which  latter 
direotion,  however,  land  was  still  discerned,  and  the  ships  pur* 
sued  their  course,  passini!:  a  numlur  of  islands,  some  presenting 
ftecipitous  clifis  and  rocky,  others  low  and  apparently  sandy; 
one  of  these,  of  a  large  sise,  in  aboatl04°  west  longitude,  they 
nemed  ^fom  Martbi  hUmd,  and  found  opon  it  the  relics  of 
sooM  hots  which  had  belonged  to  the  Esqaimanx,  and  also  the 
horns  and  some  of  the  bones  of  musk  oxen  and  rein -deer. 
Pioceedmg  still  westward,  they  attained,  on  the  6tb  of  Septeoi^ 
ber,  by  longitucle  U0°,  the  meridian  of  the  Copperi-mme  River. 
Here  they  discovered  a  very  large  island  extending  from  long. 
106  W.  to  115,  and  in  latitode  74"^  30"  to  nearly  7e<=>.  This 
island  was  called,  in  lionour  of  the  first  iuid  of  the  Admiralty, 
Melville's  Island.    From  long.  96°  to  110**  W.,  the  sea  appeared 
ftee  from  Imd,  though  oompletely  froaen  up  in  a  southeily 
digeotion  (olf^  N.  boundary  of  America) ;  but  land,  probably 
an  island,  was  discerned  m  long.  113^  to  114^  bemg  very  dis- 
tant to  the  southward.    On  the  8th  of  September  they  attained 
the  kngitode  of  112°  west,  and  Unding  the  ice  rapidly  increas- 
ing, and  every  appearance  of  - the  comrnencement  of  the  polar 
winter,  with  violent  and  dangerous  nortb-wested^  gules,  they 
retreated  on  the       in  consequence  of  the  dangers  that  direat- 
tncd  the  vessels,  and  on  the  26th  ancliorcd  in  a  small  bay 
on  the  south  coa&t  of  Melville's  Island  in  about  five  fatlioms 
water,  and  within  two  Imndred  yards  of  the  shore.  The  lati« 
tude  of  this  harbour  is  74^  45"  K.,  and  its  longitude  very  nearly 
I They  experienced  considerable -difficulty  hi  reaching 
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itf  from  the  rapid  accumalatioii  oi  ice,  through  which  they  were 
oU^ed  to  cut  a  passage  for  about  three  miles.    Here  the  shifB 
iim  inipriioiied  dvni^  a  peik)d  of  thrae 
feritwitB0ttilltlM31flof  J«ly»l8dO,4lHii  te  ieo  began  to 

break.    Having  sailed  a^^ain  on  the  6th  of  August,  they  reached 

the  west  extremity  of  Melville's  island  in  long.  114^,  when,  i 

owing  to  tlie  imiimte  aod  impemeable  barrim  of  kse,  tolliar 

progreBs  beoame  impoMiblOi  and  tbe  abipiy  wtwatag  ttuoagli 

file  Pokur  Sea,  Barraw^i  Sliaits^  and  LaaeaiCer  Soand,  iaio 

Baffin's  Bay,  sailed  directly  homewaids. 

8uch  IS  a  brief  account  of  the  geographical  proceedings  of 
OaptaiB  Pany,  and  bis  brave  aisociatea,  and  o€  wbidi  liMi  a»- 
neaed  nap  iviU  oSbr  Mme  totber  Uhutntiom.    (Pkto  III.) 

Of  tbe^hideaieiiGy  of  tfie  seasoa  ivbidi  oar  tmvellci  V  eadwred  I 
during  their  sojourn  in  Winter-harbour,  we  may  form  some  idea 
from  the  following  facts : 

When  tbff  aqpaditioiianofaoMd  in  Wtater4utfbovry  4ie  <her> 
nonetarwaiatl5^b«lowiefo,  and^  in  ibe  cawm  of  lbe«»> 
sning  month,  it  occasionally  fell  af  low  as  98^  below  zero  and 
never  rose  higher  than  17|^°  above  it.  But  this  was  trifiing  to 
ibe  occasioaal  cold  which  frequently  attained  a  d^pcestion  equal 
lb  50°  below  aero ;  and»  in  Februatj^  tbe  thnmoaaeler  iadi* 
eated  fin  etceeriva  oold  of  below  aeio»  or  87®  bdow  Iba 
freezing  point  of  water. 

The  mercury  in  the  therm omcter  was  contiiiually  frozen  (and 
we  understand  that  the  spirit  thermometers  were  MMBe  degrees  at 
varianee  wiih  eadh  oCbery  whan  eooM  down  to  ^  lowaat 
pomtySotbatanManof  several  of  tham  was  taken  in  te  above 
statement).   A  fine  opportmaity  presented  itself  of  ascertaining 
the  characters  of  solid  quicksilver,  with  which  we  have  hitherto 
been  but  very  imperfectly  acquainted,  in  ooasequmoe  of  ex* 
aaittuig  it  in  small  masses  only,  and  at  a  tempeiatve  vetgwg 
apon  its  point  of  liision.  We  learn  tbat  it  poisessee  Ibe  ebn*^ 
racters  of  a  ductile,  malleable,  and  tenacious  metal;  that  in 
these  respeets  it  appears  to  rank  between  tin  aod'leadi  that  it 
becomes  brittle  and  easily  frangible  when  near  ito  ineiling  pointy 
and  that  a  piece,  of  tbe  liae  of  a  wahmt  dropped jato  a^unblar 
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of  warm  water,  oecasiotied  its  instant  congdnttODy  ftceonqiaiiied 
bj  liie  fracture  of  the  glass. 
It  is  curious  that  during  such  intense  colds,  no  inftalmnatory 

diseases  made  their  appearance,  and  that  so  few  instances  oc- 
curred of  what  has  been  termed  frost-burning^  or  mortification 
of  the  exposed  parts  of  the  body.  Only  two  serious  cases  df 
this  kindy  we  believe,  occurred;  one  in  a  servant  of  Caplaih 
'Sabine,  whose  observatory-house  having  caught  fire,  the  mah 
was  incautiously  exposed  wiUiout  having  covered  his  hands  ;  he 
lost  four  of  his  fingers.  The  other  case  was  of  a  marine,  who 
lost  four  ftag^s  of  his  right  hand  in  consequence  of  carrying 
hii  musket  in  his  bajre  hand. 

Our  readers  will  readily  perceive  the  impossibility  of  keeping 
such  an  exposed  place  as  a  ship's  cal)in,  or  any  part  of  it,  of 
a  tolerably  comfortable  temperature  by  artificial  means,  with  an 
exterior  cold  of  the  degree  we  have  stated ;  and  aocerdiiigiy  otfr 
travellerB  had  reeoune  to  the  cav^  preamatlMi  of  Iheir 
own  abihial  heat,  by  furs  and  woollen  clothhsg;  they  slept 
under  skins  in  a  kind  of  blanket-ltag^  drawn  over  their  heads, 
and  these  precautions,  with  regular  exercise,  which  was  enforced 
tiuronghout  the  crew,  preserved  perfect  health ;  one  only  deadi 
ooearfed,in  the  case  of  an  indrridnal  whose  heart  w«s  diseased, 
and  who,  probably,  would  have  died  at  least  as  soon,  athoBM. 
Towards  the  springy  some  of  the  sailors  suffered  slightly  from 
scurvy,  which,  however,  was  speedily  cured  by  a  copious  supply 
Hi  tmh,  sorrel,  giowmg  on  Ae  island,  and  ahtoost  the  only 
escdent  vegetable  met  with  in  these  islands. 

On  the  1  ith  of  November  tlie  svn  entir^  dbappeared,  and 
they  were  deprived  of  its  liofbt  for  a  period  of  eighty-three 
days,  it  re-appearing  on  the  3rd  of  February.  The  horrors  of 
a  night  thus  protracted,  in  a  region  barren  and  desolate  in 
extreme,  covered  wiA  snow,  a^  snnroanded  byimneasttnMe 
plains  of  ice,  with  an  atmosphere  of  excessive  cdd,  it  is  diflhinit 
to  conceive,  and  impossible  to  describe ;  yet  amidst  these,  the 
gallant  crew  kept  up  their  spirits  by  various  amusements  ;  tliey 
acted  plays  s  published  newspapers  s  and  in  other  ways  con- 
trived to  pass  this  IbrmidaUe  and  dreary  season,  of  tiie  real 
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horrors  of  which  they  became  more  sensible  after  it  was  passed, 
than  during  their  endurance.  The  confinement  to  this  single 
ipot  for  ndi  a  length  of  tune,  was  not  wfaoUy  unprofitable, 
■Ince  it  aAHrdad  tha  oppoftaaity  of  makiag  wioae  obaarfatioaa 
on  points  of  science,  respecting  the  form  of  the  earth,  and  on 
the  various  phsenomena  of  magnetism.  We  understand,  that 
Captain  Sabine  has  arrived  at  some  very  curious  results  upon 
these  snlilects,  which  will  pfobahly  appear  in  Captain  Parr/i 
narratim  Hie  twilight  was  sufficient  at  noon  to  enable  them  to 
read  small  print  m  the  open  air,  when  the  sun  was  m  its  LiTcatest 
southern  decimation.  When  the  atmosphere  was  not  obscured 
by  drilling  snow,  ^  day  was  like  a  dear  wmter*s  evening,  but 
tbenooaand  stars  did  not  appear  move  brilliant  than  isnsnal 
in  our  climate.  The  Atarora  BoreqH»  was  occasionally  visible, 
principdlly  in  tlic  south,  and  at  all  hours,  but  this  phaenomenon 
was  not  peculiarly  distinct  or  brilliant ;  it  would  seem,  indeed, 
that  our  tiaveUers  weie  to  the  north  of  its  splendour.  That 
tiiey  were  i|orl4  of  the  magnetic  pole  of  Ihe  earth  was  evident 
lirom  the  direction  of  the  compass  needles,  which  pointfid  to 

the  southward  as  they  passed  the  longitude  of  about  100°. 

In  April  the  severity  of  winter  began  to  relent,  and  a  conti- 
imoas  thaw  set  in  about  the  end  of  May ;  yet  it  was  not  till 
the  end  of  .  July,  that  the  ice.  aroimd  the  sh^s  gave  way.  -  Tch 
waids  the  end  of  May,  Captain  Parry,  with  Captun  Sabine,  and 
a  party  of  officers  and  men,  proceeded  to  the  examination  of 
Melville  Island*  and  crossed  it  to  the  sea  on  the  opposite 
side.  On  the  west  of  this  island  ia  a  considerable  bay,  called 
MMk  Ga^  boandfid  by  hi^  and  pcedpitDtts  shoiesi  espa- 
cielly  upon  its « noith  side.  Towards  its  eastern  extremity 
were  found  the  remains  of  huts  belonging  to  the  Est|unTULux. 
Xhe  soil  in  many  places  appeared  soft  and  rich ;  abundance  of 
•aonel  was  found,  with  saxifrage  and  other  arctic  plants,  -toge^ 
ther  with  several  varieties  of  grass.  Hie  roaaina  of  a  large 
whale  were  also  found  far  inland. 

The  only  quadrupeds  which  remanied  during  tlie  winter  m 
the  islands,  were  wolves,  foxes,  and  mice,  which  were  occa- 
sionalty  seen  even  ia  the  severest  weather ;  and  hares,  w)iich 
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remained  torpid.  In  the  sprinj^,  musk-oxen,  irm-deer,  loge- 
tlier  with  abundance  of  sea  fowls  and  ptarmagans,  come  from 
the  continent,  the  quadrupeds  trayeUing  over  die  iee. 

Such  are  the  pdikcipal  detaUa  wUdi  we  have  been  able  to 
collect,  respecting  tliis  highly  iuteresting  and  suocesaiiil  voyage 
of  discovery,  the  results  of  which  are  in  every  way  higlily 
honourable  to  Captain  Parry  and  his  intrepid  associates,  and 
aiao  reflect  moch  credit  upon  those  by  whom  liie  expedition 
was  suggested  and  fitted  oat. 

The  public  will  no  doubt  look  forward  with  much  earnestness 
to  the  otheial  publication  of  Captain  Parry's  narrative,  which, 
we  understand,  inay  be  expected  early  in  the  spring. 


Art,  XI  v.    On  the  Connexion  of  Electric  and  Magnetic 

Fhammena, 


Wo  discOYery  has,  for  a  long  time,  so  strongly  excited  the 
atttnlioii  of  the  philosophic  world,  as  that  of  the  magnetic  pha2- 
nomena  belonging  to  the  Voltaic  apparatus ;  we  shall,  there- 
fore, endeavour  to  give  our  readers  a  short  statem^t  of  what 
bas  been  done  in  ibis  department  of  scientific  inquiry. 

1.  If  the  extremes  of  a  Voltaic  battery  (we  will  suppose  it  to 
consist  of  20  pairs  of  8  inch  plates,^  be  connected  by  a  -platinum 
wire,  it  becomes  heated^  and,  if  of  sufficiently  small  diameter, 
it  soffsrs  ignition.  Let  us  suppose  sueb'a  wire,  W,  lymg  upon 
the  supports  P  and  N,  which  representthe  posifive  and  negatiTe 


W. 


N 


conductors  of  the  active  Voltaic  apparatus,  P  being  connected 
with  the  first  zinc  plate,  and  N  with  the  last  copper  plate; 
upon  bringing  the  north  pole  of  a  common  magnetic  needle 
Vol.  X.  2  B  . 
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beloiv  and  ai  a  li^iit  angle  to  the  platinum  wiie^  it  will  be  rc- 
peUed  or  driven  downwards;  if  we  now  remove  the  needle 
keeping  it  in  tbe  tame  poMtton,  so  that  its  north  pole  may  be 
above  the  platlnam  wire,  it  will  then  be  attracted  towards  it. 

If  the  electric  ^oles  be  reversed,  these  pha^nomena  will  also  be 
reversed. 

If  we  suppose  the  conjunctive  platinum  wire  to  be  vertical, 
instead  of  horisontal,  and  in  that  position  approach  it  with 

either  end  of  the  magnetic  needle,  the  needle  will  oscillate,  but 
will  not  be  permanently  attracted  or  repelled  by  any  part  of 
the  conjunctive  wire.*— Professor  Oersted. 

2.  If  a  small  steel  bar  be  attached  to  the  cdyonctive  wire^  and 
parallel  to  it,  it  does  not  become  a  polar  magnet ;  but  if  it  be 
attached  transversely,  it  does  become  polar,  and  it  becomes 
north  and  south,  or  south  and  north,  according  to  the  direction 
of  the  supposed  electric  cuii^t  traversing  the  conjunctive  wir^ 
according  as  one  or  the  other  end  of  it  is  positive  or  negative. 
Thus  supposing  VV  lo  lepieaeiil  the  pldtiuum  conjunctive  wire 
of  the  Voltaic  apparatus,  and  N  S  a  wire  of  iron  attached 


transversely  to  it,  the  latter  becomes  permanently  magnetic*— 
Sir  U.  Davt. 

3.  If  we  suppose  a  second  conjunctive  wire  parallel  to,  and  si- 
milarly situated  with,  the  hrst,  a&  m  this  figure,  those  wires  will 

P'  '   

attract  each  other;  but  if  one  conjunctive  wire  be  traversed  by 
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fhe  electric  fluid  in  one  direction,  and  another  in  an  opposite 

direction,  as  in  the  following  wood-cut,  those  wires  will  repel 



«ach  other.  In  this  circumstance^  the  dissimilarity  of  the 
electro-magnetic  and  of  simple  electric  pheenomena  is  observed ; 
for  bodies  similarly  dectrified  repel  each  other,  and,  dissimi- 
Lirly  electrified,  attract  each  other ;  but  here  the  horizontal 
wires,  similarly  electro-magnetized,  attract;  and,  dissimilarly 
electro-magnetized,  repel  each  other.— -M*  Ampebb. 

4.  The  shock  of  a  Leydeh  jar,  or  battery,  passed  through  a 
wire,  confers  upon  it,  at  the  moment  of  its  passage,  properties 
precisely  similar  Lo  those  of  the  Voltaic  apparatus. 

To  render  a  steel  bar  magnetic,  it  is  not  necessary  that  it 
should  touck  the  conjunctive  wire,  to  which  it  is  attached  at 
right  angles^  for  &e  electro-magnetic  influence  is  conveyed  to 
some  distance,  and  is  not  excluded  by  the  interposition  of  a 
plate  of  glass,  of  metal,  or  of  water, — Sir  H.  Davy. 

6»  The  phasnomena,  exhibited  by  the  electro-magnetic,  or  con- 
junctive wire,  may  be  explained  upon  the  supposition  of  an 
electro-magnetic  current  passing  round  the  axis  of  the  coi^unc- 
tive  wire,  its  direction  depending  upon  that  of  the  electric 
current,  or  upon  the  poles  of  the  battery  with  which  it  is  con- 
nected.Di*.  Wollabidu. 


In  the  above  figure,  such  a  current  is  represented  in  two 

sections  at  right  angles  to  the  axis  of  the  wires,  when  similarly 

electrified,  from  which  it  will  be  apparent  that  the  north  and 
south  powers  meeting,  will  attract  each  other. 

2B2 


Digitized  by 


364       Duconmu  in  MagneHm  and  Eleetridty. 
In  the  following  figure,  the  sectioot  of  the  wire  are  shown 


diflgimilariy  electrified,  by  which  similar  magnetic  powers  meet, 
and  eoniei|uently  occasion  a  repulsion* 


A|tT.  Xy^Letten  of  tke  CoMMtr  Em  boildo  Fsbdiax . 

known  amongst  tht  Arabs  by  the  name  of  Amiko,  to  tlie 
Marquis  of  Ischia. 

Palmiyraf  17  December  ^  1818. 

Sublime  Genius  ! 

I  COULD  not  write  to  Canova  with  a  better  title.  Before 
I  speak  to  you  of  these  memorable  antiquities,  I  wish  to  call  to 
your  recollection  what  I  antecedently  observed. 

Departing"  with  your  prosperous  omens  from  the  beautiful 
shores  of  Italy,  I  steered  along  the  islands  of  Elba^  Corsica, 
Sardinia,  iBga,  Sicily,  and  Iperia,  with  the  rock  which  the 
earefully-.wrought  saying  of  Fenelon  rendered  more  brilliant, 
and,  having  discovered  Crete,  celebrated  for  its  labyrinth  and 
till  birth-place  of  Jove,  I  finally  dropped  down  upon  the  long- 
desired,  and  to  me  delightful,  land  of  Egypt. 

Turning  first  towards  the  Titanian  column  that  bears  the 
name  of  Pompey,  and  which  rises  like  a  giant  more  than  100 
feet;  then  to  the  Watch-tower  and  Obelisks  oi  Maic  Antony, 
I  left  the  city  of  Alexandria,  and  passing  by  sea  the  voluptuous 
Canopus,  1  arrived  at  the  mouth  of  the  miraculous  ri?er,  upon 
advancing  into  which  I  felt  myself  the  possessor  of  a  new 
life.  Having  viewed  the  trough  of  the  s  t  Bolbitina,  the 
canal  of  Cleopatra,  and  the  land  once  made  fertile  by  the  Mile- 
sians, I  arrived  in  the  city  of  Ghrand-Cahro,  where  a  well,  said  to 
be  Joseph*8,  and  an  ^ueduct,  not  very  modem,  detain  but  little 
the  traveller. 
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Makings  but  a  short  staj  there,  I  embarked  in  the  neigh- 
bouring Babyloikia,  and  taming  away  firom  Rhodee  proud  of  its 

Nilometer,  I  found,  running  upwards,  Cimopolis,  and  the  city 
that  calls  to  remembi  nnce  the  depraved  licentiousness  of  Adrian, 
the  Lower  Abydos,  Licopolis,  and  many  other  places  notmenr 
tioaed  with  as« 

The  picturesque  prospect  of  a  thousand  cavities  called  to 

my  mind  the  anchorites  of  Thebes. 

Following  the  well-employed  journey  I  observed  Abutis, 
Arroditophopolis,  and  Tentea,  where,  in  the  temple  of  isis,  I 
tasted  with  wonder  the  Egyptian  learning,  and  turning  towards 
^e  opposite  ihore  I  passed  by  Coenas,  and  litde  i^»ol]mopolis ; 
reviewing  near  hereto  ^edty  of  One  Hnndred  Gates. 

Here  is  Cannak  with  its  boundless  walks  of  sphinxes,  the 
Propybeon,  porticos  of  granite,  the  courts,  the  squares,  and  the 
temple,  with  eighteen  orders  of  columns  hieroglyphicaliy  sculp- 
turedy  the  circumference  of  which  seven  men  hardly  span  with 
their  arms. 

Luxor  with  its  obelisks  and  innumciiililc  roloiiuades. 

Behold  Medmet'Abu  covered  with  endless  ruins,  and 
with  the  monstrous  eoiossus  that  saluted  the  appearance  of  the 
king  of  the  stars,  and  still  shadows  die  Theban  plain. 

Follow  and  behold  Gowm,  where  the  seat  of  Memnon 
makes  a  rich  display;  and  the  bright  image  oi  the  great 
Sesostris. 

But  of  the  tombs  of  these  subterranean  abodes,  that  which 
an  Italian,  Giovanni  Belioni,  opened<  last  yeari  under  the  aus- 
pices of  Mr.  Salt,  consul-general  of  England  in  Egypt,  feeds 

the  doubt,  whether  it  is  the  productiou  ot  a  mortal  hand. 

The  interior  is  entered  through  an  ample  gate,  when  a  path 
with  walls  beautifully  sculptured,  leads  to  galleries  still  more 
beauteous,  by  the  side  of  which  are  the  royal'  rooms,  which 
preserve  in  difiiise  painting  the  Egyptian  mysteries,  and  the 
different  nations  first  known.  The  isaiicLuary  ui  isis  captivates 
both  the  eye  and  the  mind. 

Then  a  superb  catacomb  of  pure  alabaster  hierog^yfied  both 
externally  and  internally,  rises  in  the  centre  of  the  greater  wing, 
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which  aliMie  mi^ht  enrichy  and  give  KputsUon  to  a  museum. 
Why  were  Dot  you  with  me  in  that  hour  whea  I  fouad  ia  the 
great  Thebes  the  whole  world  ? 

Haviiig-  so  opportune  a  motive,  I  directed  to  you  from  thence 
a  letter.  Tearing  myself  away  as  it  were  by  force  from  the 
divine  Hecatompylos,  I  passed  Armmitis^  Crocodilopolia,  Laso- 
poliiy  and  Apollinopolia  the  Great,  saluting  afterwards  amoi^t 
its  pleasing  hills  the  remote  Sycne. 

Having  visited  the  temples  of  that  frontier,  and  the  well  that 
was  the  UK>king-glass  of  the  Sun^  and  the  island  fUephautina 
(or  Elephantine  Island,)  the  abode  of  Emefet,  I  joined  the 
illustrious  party  of  my  lord  Bel  more,  intent  upon  visiting 
Nubia,  and  having  passed  the  last  cataract,  improperly 
called  the  first*  the  cayes  of  granite,  and  the  sumptuous 
edifices  of  PMoe,  ftc.»  reached  Sieg  Jhaambcd  the  antieut  Abo- 
ceis,  abandoned  to  Petronins  by  the  unfortunate  Candace, 
and  where  is  still  the  best  monument  of  Ethiopia,  re-opened  by 
the  order  of  the  aforesaid  Mr.  Salt,  by  our  Belzoni,  and  by  us 
another  time  when  t^e  Nisis  had  covered  it  with  sand.  The 
name  of  Mr.  Salt  is  dear  to  the  republic  of  the  literati,  and  to 
amateurs  of  travels,  by  calling  to  their  remembrance  the  inte- 
resting accoimts  ot  Abyssinia. 

From  Ibsambal  passing  over  to  Ischiet,  we  met  Daud 
Kaschef,  one  of  the  seventy  childreQ  of  Hassan,  who  received 
us  with  an  agreeable  politeness,  under  a  throne  of  palms  in  a 
field.  Oh,  if  vou  had  seen  iiuw  different  from  our  own  are  the 
customs  of  the  people  of  Nubia ! 

Here  captain  Ck>rrey,  brother  of  lord  Belmore,  and  myself, 
were  seized  with  the  desire  of  passing  the  penultimate  cata- 
ract, in  order  to  arrive  by  the  way  of  Seuiiar  at  the  pleasant 
island  of  Meroe,  which  is  the  Saba  conquered  by  Moses  before 
the  high  mission,  when  under  the  name  of  Sontifanti  he  enjoyed 

•  4 

high  credit  at  the  court  of  Pharaoh. 

We  were  immersed  in  the  new  project,  when  some  people  of 
the  provinces  subject  to  the  Grand  Negus  told  us,  that  the 
Mamelukes  confined  in  Dongola  by  the  brave  Mahomet  Ali, 
notably  suspected  all  those  who  came  from  Egypt ;  wherefore 
we  retroceded,  and  the  26th  December,  1817,  I  cut  out  the 
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name  of  /Sotfandinj  own,  upon  the  highest  top  of  the  cataracts 

of  Nubia. 

That  river  which  fertilizes  so  many  kingdomi  and  makes  Ihem 
blessedy  is  here  divided  into  millioos  of  mions  streems  whicli, 
gushing  out  from  amongst  tlie  stones,  and  fbldmg  into  Heaps  of 

flowers,  form  to  the  eye  a  spectacle  not  elsewhei  t  known  inncUure. 

Having  met  with,  under  the  torrid  zone,  the  points  of  the 
anient  Phthnris,  Assciga,  Yicroseia,  Corthes,  Pselchas,  Thntzis, 
Talmis,  Taphis,  and  Thitsiy  and  having  returned  to  Syene,  I 
soon  directed  my  steps  towards  Ombos  Sacra,  to  Crocodille,  to 
Stilithia,  Enubis,  to  Koptos,  the  friend  of  the  maritime  Bere- 
nice^  and  whieh  experienced  all  the  rigour  of  Dioclesian,  to 
DiospoHs  the  little,  Abjdos  the  Qreat,  which  preserves  coiisi« 
derable  remains  of  the  temple  of  Osirides,  to  Panopolis,  Anttno- 
potis,  Emopolis  Magna,  Tanis  Siiperiore,  and  to  Oririneus  in 
Sinty  where  1  met  with  the  count  Forbin,  French  traveller. 

Spending  some  tune  in  Radamoref  where  is  the  distillery  of 
mm  and  a  sugar  bakery,  under  the  direction  of  the  hospitable 
Mr.  Brine,  I  went  down  to  the  pyrLiniids  of  Saccara,  and  by  the 
plain  of  Memphis  to  thot^e  of  Ghizeh,  where  I  found  Mr.  Belzoni 
anxious  to  penetrate  into  the  second  of  those  heaps,  thought  to 
be  of  Cephrenus ;  knowing  his  intelligence,  I  endeaToured  only 
to  animate  him  still  more  to  the  undertaking,  and  after 
Invouacking  some  days,  we  traversed  a  place  inaccessible  for 
many  generations ;  and,  I  know  not  how  to  express  my  feelings 
at  wandering  amongst  those  shades. 

A  very  long  inclined  gaUery  entirely  of  fine  and  massy  gra- 
nite ;  a  passage  at  the  end  so  narrow  that  a  man  bending  liori- 
aontally  can  hardly  enter :  then  a  horizontal  gallery  which  looks 
into  the  hall  where  is  the  tomb  worn  away ;  a  perpendicular 
gallery  somewhat  inclined  with  a  room  on  the  left  side  of  the 
passage ;  yarious  collections  of  salme  productions  figured 
upon  the  wails ;  various  inscriptions ;  and,  finally,  crosses  de- 
signed upon  these  same  walls :  this  is  what  we  saw. 

Emerging  from  this  delirium  to  the  light,  I  wished  to  ascend 
the  hicrhest  pyramid,  and  arrived  at  the  top,  I  appeared  ti^ 
touch  the  stars :  I  remained  there  the  whole  night,  which  was 
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the  best  of  my  life.  Forty  centuries  had  been  sileat  under  my 
feet,  whilst  I  was  p<mderaitaii|p  the  came  and  effiscU  of  the 
creation. 

The  following  moming  ihe  rising  s«i  iUimiined  me^  which 

shone  around  the  horizon  with  a  pump  never  dieaiuL  uf,  either 
by  painter  or  by  poet. 

From  this  place  I  wrote  to  you,  to  Dionigi,  Moi|;|bfint  Barto- 
Immei,  Piodemontey  Morichini,  Femni,  Vacea,  ScaxpeUmi, 
Camellieri,  Delfico,  to  the  cardinal  CoiwalW,  to  the  cheTalier 
Fossoiubioiii,  and  tu  other  lights  and  souls  of  my  country. 

I  have  scarcely  mentioned  to  you  the  celebrated  woman  of 
jdiaraim;  she  has  been  a  prey  to  all  the  sconxgea  of  time, 
■0  that  we  can  only  wiiie  npoo  her  lemainsp  Em  was 
Memphis  r 

TuiiiUig  iiom  the  pyramids  I  entered  into  Grand-Cairo,  and 
thence  down  to  Alexandria,  in  order  to  expedite  to  you  the 
(da^  of  my  researches ;  for  yon  and  .the  Regent  of  £oglAnd 
were  the  first  to  second  my  efibcts. 

During  my  abovennentioned  sojemn,  I  went  to  pay  homage 
to  the  iuau  who  governs  Egypt,  worthy  of  being  inserted  ia  the 
pages  of-  history  by  the  side  of  Mseris  and  Menes,  or  with 
Evergetes  and  Ptofomy,  son  of  Lagos. 

Returning  to  Grand-Cairo  I  repaired  to  Asia:  and  plnnguig 
into  the  deserts  of  Etam  and  those  of  Kedar,  to  see  on  one 
side  Pharan,  and  on  the  other  Casinus,  which  includeb  in  its 
bosom  tlip  bones  of  the  great  Roman  yet  unrevenged. 

As  I  left»  and  Egypt  was  deserting  me,  I  was  reminded  what 
Amm  wrote  to  the  great  Omar»  desirous  of  a  picture  of  that 
cotti^try :  figure  to  yourself,  O  Prmce  of  the  Faithful,  a  yast 
and  arid  desert,  with  a  river  in  the  middle  which  is  attended 
in  its  course  by  two  opposite  hills,  the  borders  of  the  ground 
rendered  iertile  by  that  flood  so  blessed  by  HeaTjen*  Most 
just  is  the  picture,  and  in  that  too  which  aftcarwarda  follows. 

Continuing  by  single  stations  I  passed  die  isthmus  of  Suez, 
and  the  fragments  of  Kiiiocci urc,  Ra.tiia,  and  Agrippiades,  aod 
leaving  behind  me  Besor,  1  comforted  my  weaxy  eye  with  the 
olives  of  Gerar*  the  happy  land  of  the  Philistinei. 
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Departing  from  Gaza  I  went  to  Beer-sheba,  to  Sorek,  upon 
the  holders  of  whidi  grew  Dfthlah,  to  Timnatii  and  Qabaloa, 
known  ahnndy  hy  the  teie  ol  Sflonion»  and  getting  oat  of  the 

way  of  the  tribe  of  Simeon,  I  advanced  into  the  mounts  of 
Judah  and  Beiijamin,  an  ivmgby  the  plain  of  Booz  at  Jerusalem, 
in  the  very  time  of  the  Greeka  demanding  from  Heaven  their 
sacred  fire.  , 

At  liie  new  of  llie  hiUs  of  Skm  and  liie  OUve>  at  the 
appearance  of  the  holy  city,  I  felt  myself,  both  as  Christian 
and  philosopher,  touched  by  an  hitherto  unfelt  emotion, 
which,  somewhat  retardix^  my  st^,  covered  my  heart 
with  pleasing  me>ancheiy»  and  my  mind  with  ineessant  mf^ 
ditation*  Ofa  I  what  a  difiennce  between  the  figurativiB  and  the 
tme. 

Having  reverenced  those  places  which  record  the  beginning 
of  the  greatest  religion  in  the  world,  I  contemplated  with  inde- 
aciibaUe  transport,  the  Tower  David,  the  Temple  of  Solo- 
mon, the  Palace  of  Herod,  the  Foontain  and  the  Po<d  of  Siloak, 
the  Proving  Bath,  and  that  of  Beer-sheba,  the  Kedron,  the 
Golden  Gate,  the  Well  of  Nehemiah,  which  concealed  the 
true  fiery  element,  the  Mount  of  Offence,  and  Uiat  of  Scandal, 
with  the  Valley  d  Tophet,  where  the  pijests  of  Israel  sacri- 
ficed human  yictuns  to  Mdoch ;  llie  Sepuldire  of  Manasseh 
in  the  Garden  of  Uxza,  the  Sepnlidires  of  the  Kings,  and  those 
of  Absalom,  of  Jehoshaphat,  of  Zachariah,  son  of  Barachiah ; 
the  only  architectural  objects  I  tliought  worthy  of  you  amongst 
the  modem  antiqpiities  of  the  Hehrews. 

Yon  are  never  satiated  with  delight  over  tb^  rama  of  Je- 
rusalem, and  taking  the  advantage  of  a  company  of  pilgrims,  I 
went  with  them  to  Bahurim,  whence  Shimeis  threw  the  stones 
at  the  Psalmist,  in  Adummim,  or  Place  of  Blood,  to  the  Foun- 
tain of  £iyah,  to  Jericho,  which  no  longer  gives  odour  to  the 
chaste  dower,  down  to  Gilgal ;  I  cleansed  myself  in  the  Jordan 

at  Betliabara,  where  Jolm  baptized. 

Before  me  were  Reuben  and  Gad,  with  the  Flams  of  Moab, 
and  the  Land  of  the  Amorites. 

Amongst  die  crowd  of  pilgnms  were  distinguished  the  Bii^ 
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tODS,  Bengs,  Mangles,  Irby  and  Legh,  and  the  exemplary 
companion  of  the  Italian  Beizoni. 

Retorniiig  to  Jeraaalem,  1  was  pfeaent  at  the  tragic  quarrel 
which  oociiiredbelweMi  Uit'Greeka  and  Lothit^  near  the  Tomb 
of  Jesus  CMst  f  wrote  to  Ae  hero  6t  the  pontifieate,  ex- 
horting liiiii  to  interfere,  in  order  that,  hi  fhtare,  such  scanda* 
Ions  oocurrences  might  not  happen* 

I  then  mdertook  another  journey,  and  the  places  I  saw 
were  the  Valley  of  the  (Hants,  the  T^ands  of  Jacob,  the  Se> 
pulehre  of  Rachel,  near  Ramath,  the  Cistern  of  David,  Beth- 
lehem, a  smiling  town  of  Judea,  the  Villa  of  the  closed 
Garden,  the  sealed  Fonntahi,  and  the  ressels  of  Solomon ; 
Ae  Ifills  of  En-g;addt,  Tema,  die  country  of  Almos;  and 
Giloh,  country  of  Ahithopliel;  the  Grottos  of  Aduilaai,  and 
the  Wood  of  ZipU,  where  rho  successor  of  Saul,  David,  often 
hid  hiDMelf ;  the  Valley  of  Manire,  the  Field  of  Damascus ; 
whence  re-proceeding,  the  Vale  of  Terebinthns,  fatal  to  Ooli- 
eth,  and  the  surrounding  places  renowned  by  the  iiativiLy  and 
absUaence  of  the  Precursor.    I,  lastly,  saw  Bethany. 

Having  drawn  from  the  library  and  the  archives  of  the  Mars 
what  I  thought  of  service  to  my  purpose,  I  bid  adieu  to  die 
J).iUji,hler  of  Sion,  aud  by  die  Pool  of  Gibeon,  Beth-horon, 
Succoth,  the  Valley  of  Rephaim,  Azekah,  Emmaus,  Anathotb, 
the  comrtry  of  Jeremiah  placed  against  Modm,  the  Gloiy  of 
the  Maocsbees,  and  by  Aramathia,  passmg  Sharon,  I  stopped 
at  Joppa,  whidi  still  boasts  of  its  rocks  warm  with  the  tears  of 
Andromeda.  Here  approached  the  Tyrian  ships,  bearing  the 
preciotts  stores  and  purple  which  the  son  of  Abibal  sent  to  the 
safNe&t  king,  and  here,  too,  daily  approaches  the  pilgrim  led 
from  afiir  to  pay  the  vow. 

From  Joppe  I  went  by  the  left  bank  to  Ekron,  Aslidod, 
which  -kept  the  ark  a  prisoner,  to  Ashkelon  destroyed,)  and 
having  returned  to  J<qppa,  I  ascended  the  inheritance  of 
Ephraim  to  the  Sepulchres  of  Benjamin  and  Simeon;  to 
Sichem,  whence  we  mounted  Ebal  and  Gerizini,  to  the  Well  of 
JacoI>,  and  the  sepulchre  of  Joseph  ;  .md  meeting  with  the 
Abbe  de  Masure,  a  warm  panegyrist  of  France,  and  measurer 
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of  Judea,  Iwentwitfa  Inntottlos,  upon  Hie  toad  that  ieads 
iiroai  Jerusalem  to  Napolis. 

NapoliSy  or  Napolosa,  lies  upon  the  ruins  of  Sickem,  md 
hm,  retniniiig^  ftom  fiUos,  I  Idimd  tiie  aactent  Swnintaiifl,  or 
Cuteansy  wbo  wore  praying,  from  error,  to  a  well,  believed 
to  be  Jacob's.  I  taught  them  the  tntth,  which  doctrine 
excited  against  me  no  small  disturbance;  so  far,  that  the 
said  Samaritans,  thmkiiig  me  one  of  their  brethren,  wished  by 
all  meana  to  retain  me  in  the  country ;  and  what  Is  more  sin- 
golar,  exacted  that  I  should  promise  marriage  to  a  woman  of 
their  sect. 

The  Christians  of  Napoloaa  took  up  my  defooe ;  whenee, 
getting  off  at  my  own  hasard,  foreseeing  the  favour  of  the 
former,  I  took  shelter  in  Samaria,  where  there  is  no  vestige  of 

the  irnpoitunate  Samaritans.  I  wrote  to  you,  that,  with  the 
exception  of  some  colomns  there  is  nothing  interesting  in 
Sebasta* 

On  learmg  Samaria  the  tribe  of  Issachar  presented  themselves 
»  to  me  in  Galilee,  with  the  fountain  of  Israel,  and  plain  of 
Esdraelon,  over  which  the  eye  cannot  reach;  Endor,  at  the 
foot  of  the  second  Hermon,  known  by  the  victory  of  Deborah 
and  Barak.  Sophos,  the  native  plaoe  of  James  and  of  the  friend 
of  his  master  ;  Cana,  the  country  of  Simon  and  Nathanael  ; 
Tabor,  terminating  with  Heaven;  beautiful  parts  of  Zabuloa; 
Beliisaida,  the  country  of  Peter  and  Andrew  on  the  shores 
of  that  water,  abundant  in  the  deeds  of  the  Divme  instntetor 
of  virtue. 

Ueturned  to  Tiberias  I  undertook  the  an&dysis  of  those  mi- 
neral waters ;  and  in  the  city  where  lives,  in  retired  delight, 
that  deserving  man  of  society,  the  noble  gentleman  (cavaliere) 

Raphael  de  Piciotto,  consul-general  of  Austn  i  iu  8yiia,  wliose 
roof  and  whose  fortune  never  denied  to  any  one  a  constant 
sacred  hospitality. 

And  you  must  know,  d-propoSf  that  amongst  the  Hebrews 
^persed  in  the  various  re^ons  of  the  globe,  and  amongst 
those  of  Asia  and  of  Africa  particularly,  there  exists  an  ancient 
custom  of  coming  to  finish  their  days  upon  the  spot,  bathed 
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tiwir  heart  limn  tiie  mott  tender  yean  of  yonth,  and  henee  it 

is  moving  to  see  arrive  in  the  ports  of  Palestine,  the  aged 
Uraelite^  who  ieaning  upon  tha  fthoui4er  of  old  oomaslf 
npfironeliet  willi  her  anidai  the  eheen  <i  hope,  to  defK»it 
hie  ragged  apoils  in  the  lefwikhre  of  thwr  foielalhm. 

The  heat  suffered  upon  the  lake  of  Gennesaretli  having  mo- 
derated, I  revisited  the  tribe  of  Issachar,  and  having  aaoended 
the  Cannel  1  dropped  down  to  Caifas,  to  Dora*  to  Ceaarethy 
to  Hanaaeeh;  and  passing  in  the  IVibe  of  Ashcr  over  the  sppce 
of  Semeron  and  the  Waters  of  Cenderia,  I  continued  after- 
wards the  Delo  to  Ptolemais,  still  dyed  vtrith  that  blood  which 
the  cmel  ID^eaar  oansed  to  flow  in  torrents. 

Thns  following  the  come  of  the  PhonuciaD  shoie,  every 
moment  appeared  to  me  an  age  whkh  interfered  with  that 
which  should  sliow  me  in  a  miserable  rock,  surrounded  with 
water  and  with  sand,  that  so  powerful  mistress  of  the  seas* 

The  Greek  ArGhhiahop»  D.  C^lo  Debbaa,  reenved  me 
cordially  in  his  honse,  and  canring  to  be  prepared  a  fnigal  re- 
past, placed  on  the  ground  after  the  fashion  ui"  the  East,  and 
getting  himself  down  beside  me^  spoke  as  follows ; — Eat 
with  good'WiU  that  Qod  may  preserve  it  to  thee.  I  receive 
thee  negligently  after  the  manner  of  the  aepottles,  and  this 
scanty  food  I  consniiK;  with  thee  in  ^-ood-will,  us  I  do  daily 
with  the  other  guests.  If  1  had  more  i  would  give  thee  more,  but 
my  only  incomey  wluch  is  that  of  the  AzdbbishopDck  of  Tyie, 
does  not  produce  me  annnaUy  above  300  crowns  (scndi)  of  thy 
country,  the  half  of  which  I  employ  to  nourish  the  poor  of  my 
diocese.  Besides  bemg  their  spiritual,  I  am  also  their  temporal, 
physician^  and  lend  gratuitously  my  remedies  wherever  they 
are  necessary.  The  other  prelates  liva  more  secure  nnder  cover 
of  the  monntains,  but  I  am  more  fortunate  than  they  are,  who 
divide  with  my  fiock  the  days  of  sorrow  and  of  joy. '  May 
those  be  blessed  who  speak  and  reason  with  so  much  truth. 

Leaving  Tyre  with  the  benedictions  and  sinceie  embraces  of 
my  host,  I  passed  the  Well  of  living  Waters,  the  Pseodo  Eleu- 
iherius  and  Sarepta,  when  the  smiling  plain  of  that  Sidon 
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opcDfld  -itself  befoie  me  wbidi  stniggUd  bard  with  its  upprotch- 
mg  ftll.   Monneitr  Rnffia,  French  Conwil,  politaly  offined  me 

reception,  and  I  deplore  the  loss  he  has  since  sustained  in  a 
companion  who  was  the  model  of  the  tender  sex. 

My  Lady  Esther  Stanhope,  who,  for  to  many  yean,  has  at- 
tracted the  attention  of  Asia  and  of  Europe  by  the  smgnlar 
manner  of  life  she  has  adopted,  is  encamped  one  hour's  dis- 
tance from  Sidon,  in  a  small  habitation  called  Ceruba  ;  and,  in 
order  to  render  herself  still  more  remarkable,  insults  npon  her 
will  being  obeyed,  that  no  European  shall  approach  her,  even 
for  a  moment  To  blame  her  for  it,  wonid  it  not  be  an  aet  of 
intolerance  ? 

Tratersing  that  mountain  which  includes  so  many  mountains, 
and  may  properly  be  called  a  kingdom,  and  which  I  shall 
call  Libania,  I  hastened  forward  to  Cilicia,  and  thence  to  Da^ 
mascus,  the  name  of  which  imposes  more  than  is  due  to  it. 
'  In  all  the  circuit  of  the  Libanus,  as  well  as  in  the  Carmd« 
I  collected  a  thousand  fruits  and  petrified  testaceous  snhstaneaa, 
the  proof  of  a  tremendous  deluge* 

My  intention  of  going  from  Damascus  to  Palmyra  not  suc- 
ceeding at  that  time,  I  came  to  Balbek,  where  it  appeared  to 
me  as  if  Thebes  were  revived  in  the  midst  of  Siria. 

An  entire  Tolume  would  be  insufficient  for  tiie  descripdon  of 
the  Tempb  of  the  Sun. 

Six  columns  arise  amidst  the  marshes,  each  in  height  seventy- 
one  feet,  and  twenty-one  feet  eight  inches  circumference. 
Three  stones  oi  granite  occupy  the  space  of  one  hundred  and 
seven^*five  feet  and  a  half,  and  another  has  sixty-nine  feet  of 
length,  twelve  of  breadth,  and  thirteen  of  thickness.  You 
alone,  Sublime  Genius !  can  solve  the  problem  whether  it  is 
the  work  of  commofi  mat,  or  of  a  t^Clt  of  b^gfi  superior  to 
our  own. 

Re-ascending  the  libanus  I  wished  to  smell  its  boasted 

cedars,  see  Eden,  the  grottos  of  Canobin,  and  the  horrible 
cave  of  the  great  Egyptian  Asceta.  Oh,  how  the  pure  and 
sweet  life  of  the  patriarchs  flourishes  here!  Here  is  that 
stmpliaty  and  peace  that  man  in  vain  seeks  amongst  mwikind. 
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Again  letomtng  to  Ptonicia  I  went  to  Tripoli,  to  Tortogn/ 
witness  of  fhe  great  congress  in  the  first  crusade ;  to  Glen- 

therius,  Sober ;  to  the  city  of  Gabale,  which  preserves  one  of 
its  amphitheatres;  to  Laodicea»  where  the  Signor  Agostino 
Laitni  entertained  me  witii  more  than  social  treatment ;  and 
penetfamig  amongst  the  mountains  of  the  Arsarites,  worship- 
pers of  dogs  and  of  the  base  senses,  I  arrived  at  the  Milky 
Waters  of  Orontes  and  Antkochi  an  object  worthy  of  contest. 

From  TheopoliSy  by  a  road  covered  with  abusive  inhabitants, 
I  came  to  the  more  flourishing  Aleppo,  thence  to  the  Eu- 
phrates, and  hardly  touching  Mesopotamia,  the  sound  of 
Nineveh  and  Babylon  already  struck  my  fancy,  and  drew  it  away 
more  rapidly  than  the  steed  of  Elimaides  the  chariot  of  Cyrus. 

Pitssing  again  through  Aleppo,  I  kept  the  other  load  of 
Damascus  by  Apamea,  Cima,  and  Emesa,  where  the  delicately 
blond-haired,  white-compiexioned  nymphs,  display  themseK  es, 
with  their  black  eyes,  more  beautiful  than  whom  were  never 
produced  b j  the  native  of  Urbino  or  by  Titian. 

WhOst  I  was  enjoying  the  presence  of  Emesa,  the  cata- 
strophe of  the  Palmyrenes  came  to  my  memory  and  the 
blood  of  the  just  Louginus  almost  drew  from  me  a  tear. 

Warmly  recommended  to  the  governor  of  Damascus  by 
ihe  excellent  Piciotto,  consul-general  of  Austria  in  Aleppo, 
a  son  worthy  of  his  father,  I  ddvaiiced  towards  Palmyra 
in  company  with  an  only  guide,  and  after  five  days  of  most 
trottbl^iome  journey,  reposed  in  the  court  of  Odenatus  and 
Zenobia. 

But  what  can  I  tell  you  of  this  memorable  spot  which  so 
much  electrifies  the  intellects,  unless  that  about  thirty  towers,  the 
'Temple  of  the  Sun,  and  three  hundred  columns  scattered 
here  and  there,  over  a  sot!  covered  with  sand,  are  still  standing 
to  eternize  to  the  world  the  great  Palmyra  ?  What  I  pass  over 
in  silence  shall  blossom  in  my  future  little  work. 

Affectionate  to  the  glory  of  your,  name,  I  was  spurred  on  to 
accomplish  my  enterprise,  and  havmg  cut  out  tUat  upon  a 
marble,  added  the  following: — Frediani  stima  degne  le  Ecvin€ 
di  Paimira  del  gemo  del  divin  Canova  I 
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JBiut  why  do  not  you  come  idso  to  admire  the  genius  of  the 
nations  who  figured  from  time  to  time  on  this  planet  ?  , 
In  6lleen  months,  and  about  7,000  mileSy  I  have  passed 

through  the  Mediterranean,  Misraim,  Nubia,  Kedar,  Idumea, 
Fhili  tia,  Judea,  Samaria,  Galilee,  Phoenicia,  Gilicia,  Syria, 
and  Mesopotamia,  having  seen  the  sea  of  Pentapolist  have 
drank  that  of  Tiberias,  and  die  Nile,  the  Jordan,  Orontes, 
and  Euphrates;  have  ascended  the  Pyramids,  Sion,  Gerizim, 
Tabor,  Libanus,  and  Carmel,  and  have  reposed  ni  tlie  tombs  of 
Thebes,  amoi^st  the  Cataracts  of  Nubia,  and  upon  the  dust  of 
Memphis,  Heliopolis,  Ashkelon,  Tyte,  Sidon,  Balbek,  Palmyra,- 
Samaria,  a^id  Jerusalem. 

Would  it  not  be  a  precious  thing  for  posterity  one  day  to 
read,  Canova  in  Egy^t,  Canova  in  S^jria,  CoMva  in  Balmyra  I 

Oh  no !  pardon  the  flights  of  a  mind  for  a  moment  from  the 
sacred  centre  of  its  country,  but  which  returned  to  itself, 
sends  forth  a  vow  that  posterity  may  read  alone;  Caiiova  m 
Italy  f  CoMva  upon  the  Tiber,  Ccuwva  in  Rome  Hi 

Amibo* 

Second  Letter  of  Amiho  to  Cavova. 

Ufon  Mount  Sinah,  May  8,  1819* 

Sublime  Gkmus! 

1  WHITE  to  you  from  the  most  memorable  heights  in  the 
universe,  but  hear  how  I  came  here. 

Having  closed  the  letter,  I  directed  to  yon  from  the  ruins  of 

Palmyra,  I  followed  tlie  siiciit  contemplation  of  t^iusc  remark- 
able remains,  and  under  the  protection  of  the  hospitality  of 
the  modem  Palmyrenes,  -who  are  the  best  Arabs  I  know  of,  I 
passed  hours  joyful  and  tranquil. 

Their  questions  turned  upon  BoTieborte  (Bonaparte)  and  my 
Lady  Stanhope ;  the  former  they  remembered  from  his  expe- 
dition into  Soria,  for  the  fame  of  him  resounded  greatly  amongst 
them,  and  the  latter  for  the  prodigality  displayed  in  the  journey 
she  undertook  in  the  desert 

Their  curiosity,  and  my  own  being  satistied,  I  continued 
my  journey  with  my  guide,  and  arrived  at  Damascus.  Thence, 
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tlttoogh  Cilkia,  I  atoended  LIbaiiiM  onoe  more,  wlucli  I  w«s 

deliglitad  to  contemplate  amidst  the  horrors  of  the  winter,  aiid , 
descending  to  the  Beritus  by  Phoenicia,  the  pleasant  Philistta^ 
and  the  wearisome  Etam^  I  reUimed  to  the  Nile. 

After  one  day's  repoM»  I  went  to  offiar  my  penonal  tribute  to 
tlM  Pyiimida»  and  ^frcf9$  of  these  heaps»  whilst  I  was  writiiig 
my  name  upon  the  third  called  Phriney  I  peieei?ed  that  Fre- 
chani  was  tlio  anagram  of  Dia  Frine. 

I  then  returned  to  Cairo,  and  as  the  pestilential  scourge  was 
beginning  to  mow  down  haman  victimsy  instead  of  remaining 
there  I  thought  better  to  continue  my  journey,  and  tiiiee  days 
of  sand  made  me  ejaculate  Dulce  videre  Smez, 

Having  admired  the  progress  and  decrease  of  the  waters,  I 
put  myself  on  board  an  India  ship,  commanded  by  the  excel- 
lent Captain  Landale;  and  embarking  afterwards  in  a  smaU 
boat,  I  sailed  as  ftur  as  Der  Sue^ran,  where  it  is  believed  that 
Israel  passed  over,  and  traversing'  almost  in  right  line  the 
famous  sea,  I  approached  Del  el  Hamman. 

Departing  by  the  waters  of  Suez,  I  had  ordered  my  Arabs 
to  wait  for  me  at  a  place  indicated,  and  judge  of  my  surprise 
upon  my  arrival  to  find  no  one  there  I ' 

The  solitude  of  the  place,  the  inefficacy  of  the  bark  to  con- 
tinue as  far  as  Tor,  the  wind  contrary  for  my  return  to  Suez, 
the  want  o£  provisions  and  water  particularly,  were  the  mournful 
thoughts  that  sat  heavy  at  my  heart 

But  that  immutable  eternal  Providence,  ever  present  where 
he  least  appears  so,  but  where  must  lu  ceosary,  caused  in  an 
instant  my  guides  to  approach ;  v^hence  by  the  path  of  the 
people  elect»  I  trod  upon  Paran  and  Sm,  and  sighing,  arrived 
at  the  aides  of  these  jaountains,  which  are  Sinai  and  Horel>. 

The  first  idea  I  conceived  when  for  the  first  time  I  heard 
of  Mount  Libanus,  was  tliat  of  an  isolated  mountain,  and 
in  such  respect  all  the  ideas  of  men  are  alike,  whence  I  shall 
call  it  the  Country  of  libany  instead  of  Mount  Libanus; 
that  country  as  large  almost  as  our  Abnmo,  and  laq;er  than 
our  Tyrol,  which  comprises  luxuriant  valleys,  fertQe  meadows, 
flowing  rivers,  beautiful  hdlb,  very  high  mountains^  populous 
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towns,  ten  biahoprics,  seventy  principalities,  and  which  can  | 
produce  50^000  champions  for  the  protection  of  its  precious 
Kbcrtf. 

Third  Letkr  ofAuiRO  to  Cahova. 

Cairo  f  December  1,  18!20, 

Whbit  I  write  V>  Canova  I  think  I  am  writing  to  my 
native  country,  for  you  are  its  first-bom. 

Leaving  Hon  b  and  Siiiiii,  iVom  the  sminnits  of  which  I  e^azed 
at  lands  which  form  lucid  points  in  the  blaze  of  ]\uman  intellect, 
I  descended  into  the  country  of  Elim,  where  still  are  to  be  seen 
the  wells  and  the  palms  that  quenched  the  thirst  of  the  Jews. 

Having  cooled  myself  in  Tor,  where  I  tried  its  waters,  I 
returijcd  bv  tbe  read  of  Suez  to  Cairo,  and  Sfoijig:  down  to 
Alexandria,  I  turned  towards  the  Lake  Maieotis,  thence  to 
that  of  Madiar  and  Edeo,  and  making  an  excuT3ion  in  merry 
company  to  the  beautiful  Rosetta,  I  traversed  the  branch 
Bolbitina,  the  Delta,  and  arrived  at  the  ruins  of  Batis,  and 
the  mouth  of  Sebene  upon  the  branch  of  Fammeticus  m 
modern  Damiatus. 

Embarking  thence  upon  the  Lake  of  Memale,  and  arrived  at 
the  islands  of  Maiaria^  I  advanced  into  the  canal  of  filbe^ 
whence  I  mi^ht  view  the  scattered  remains  of  Tanis,  and  re- 
tuniiiiL,  to  the  lake,  rccofrniscd  the  nioutlis  Taniticus  and  Pe- 
lusiacus,  with  the  Rogasus  of  Rahi. 

Disembarked  upon  the  shore,  I  arrived  through  the  desert  at 
the  sides  of  the  mountain  Castus,  and  the  day  following  as* 
cended  that  celebrated  eminence,  whence  I  came  to  Pelustmn, 
thill  icUJioiis  key  of  Eaypt,  and  trustinc;'  myself  once  more  to  the 
waves,  I  visited  the  islands  of  Tennis  and  Thuna,  and  passing 
over  the  mouth  of  Meudesius,  I  returned  to  Damietta. 

Reposing  a  little,  I  took  diversion  upon  the  lake,  and  pene- 
trated by  the  canal  of  Moes  into  that  of  Salahie,  and  descending 
into  the  desert,  1  found  endless  tields  of  soda,  both  vegetable 
and  mineral. 

Whence  approaching  towards  the  Nile,  1  ai  rived  by  the  canal 
^Amm^  at  the  city  of  Benhi,  the  antientMendes ;  thence  upon 
Vol,  X.  2  C 
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the  branch  Fammetieits  to  the  bed  fatal  to  Louis  IX. ;  and 

tiiially  returned  to  Grand  Cdro. 

Now  thai,  thanks  to  the  magnanimous  Viceroy  of  E^pt, 
the  brave  Mahomet  Ah,  and  his  faithful  minister  Burgoss 
Jnauff,  I  am  fuinishied  with  ample  and  generous  means  of  pe* 

netrating  into  spaces  shut  up  by  the  seal  of  ages,  I  am  preparing 
to  approach  the  turnd  zone,  where  I  hope  to  shew  to  Italy  that 
1  am  not  entirely  unworthy  of  belonging  to  her. 


Art,  XVI.  Proceedings  of  the  Royid  Society. 

The  meetings  of  the  Royal  vSociety  were  resumed  after  the 
long  vacation,  on  Thursday,  November  9,  at  which  meeting  a 
letter  was  lead  ficpm  M.  Ampere,  of  Paris,  to  the  President, 
contaming  an  account  of  some  electro-magnetic  ezperiments,  ' 
which  our  readers  will  find  adverted  to  in  a  preceding^  article. 

On  the  saaie  evening  Sir  Everard  Home  eommunieatod  some 
observations  on  the  influence  of  the  black  substance  in  the 
skin  of  the  negro,  in  preventing  die  scorching  operation  of  the 
sun's  rays.  As  black  suriaces  become  much  warmer  by  ex- 
posure to  the  fluti*s  rays  than  those  which  are  white  or  of  pakr 
tints,  the  cause  of  the  black  colour  in  the  negro  has  long  a|>- 
peared  problematical  to  the  physiologist.    In  this  paper,  Sir 
Eveiard  shows,  that  by  exposing  the  back  of  the  hand  and 
other  parts  of  the  body,  covered  with  thin  white  linen,  to  the 
direot  influence  of  the  sun's  rays,  they  became  irritated  and 
inflamed;  small  specks  or  freckles  ilrst  appear,  and  these,  on 
continued  exposure,  are  followed  by  a  vesicular  separation  of 
the  cuticle ;  the  same  happens  when  the  bare  surface  is  ex- 
posed, which,  in  common  language,  becomes  sunburnt;  when, 
however,  the  part  of  the  body  thus  exposed  is  covered  with  a 
piece  of  black  crape,  though  the  temperature  of  such  part,  when 
exposed  to  the  bright  sunshine,  exceeds  that  produced  upon 
the  bare  skin,  the  scorching  and  blistering  influence  of  the  rays 
is  entirely  prevented ;  hence  it  i^pears,  that  the  deleterious 
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effects  of  the  sun's  rays  are  prevented  by  an  artificial  blackeniug 
of  the  sarfoce  of  the  akin ;  that  iicM^ation  becomes  more 
copious,  as  is  especially  remarked  in  the  negro ;  and,  in  short, 
that  the  conversion  of  the  radiant  matter  of  the  sun  into  sen- 
sible heat,  which  conversion  is  effected  by  the  black  surface, 
tends  to  prevent  the  scorching  efibots,  and  to  promote  the  cu- 
ticuiar  seeretion. 

Thursday,  Nov,  16. — A  letter  was  read  from  Sir  H.  Djivy  to 
the  President,  on  the  magnetic  effects  produced  by  electricity ; 
to  part  of  this  letter  we  Have  elsewhere  adverted. 

■ 

Thursday f  Nov.  23. — ^The  Earl  of  Morton  communicated,  in 
a  letter  to  the  President,  a  singular  fact  in  Natural  History. 
Some  years  ago  his  lordship  imported  a  male  Quagga,  or 
Quacha,  from  the  Cape  of  Good  Hope ;  he  bred  from  this 
animal  and  a  young  chestnut  mare  of  Arabian  blood,  and  the 
result  was  a  female  hybrid,  bearmg  both  in  form  and  colour, 
decided  indications  of  her  mixed  origin.  The  same  mare  passed 
into.othor  haads,  and  was  afterwards  bred  from  by  an  Arabian 
hofse;  and  this  progeny,  though  possessed  of  the  leading  cha- 
racters of  the  Arabian  breed,  retains  in  certain  stripes  and 
marks  of  the  body  and  in  the  hair  of  the  mane,  certain  cha- 
racters decidedly  belonging  to  the  q[ttagga,  characters  which 
apfpear  to  be  transmitted  to  the  progeny  .by  the  exclusive  m* 
fluenoe  of  tht  maieu 

« 

Tkurtdaif,  Nw.  aO.^This  being  St  Andrew's  day,  the  So- 
ciety proceeded,  according  to  annual  custom,  la  the  election  of 
a  President  and  officers  for  the  year  ensuing.   Dr.  Wollaston, 

who  in  consequence  of  the  death  of  Sir  Joseph  Banks,  was  ap- 
pointed by  the  Council  to  succeed  to  the  President's  chair  until 
the  anniversary,  signified  at  that  time  his  decided  intention  of 
withdrawing  from  the  office  upon  St.  Andiew*s-day.  The  Scru- 
tators having  duly  examined  the  baUotting  lists,  amiounced  the 
reault  of  the  election  as  follows - 
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President. 
Sir  Uumphiy  Davy,  BarU 

Treasurer. 


Davies  Gilbert^  Esq.  M.  P. 


William  Thomas  Braude,  Esq.   Taylor^Combe,  Esq. 


Council. 


Dr.  Ash 

W*  Blake,  Esq. 

Sari  Brownlow 

Bishop  of  Carlisle 
J.  G.  Children,  Esq* 
Sir  Q.  Clerk,  Bart 
H.  T.  Colebrooke,  Esq 

.J.  W.  Croker,  Esq. 


J.  F.  W,  Herschel,  Esq* 
Sir  E..Honie,  Bart 

Captain  Henry  Kater 

J.  Planta,  Esq 

J.  Pond,  Esq. 

Earl  Spencer 

Dr.  W.  H:  Wollaston 

Dr.  T.  Young,  For.  Secretary/, 


C.  Hatchett,  Esq. 

At  this  meeting  the  President  announced  that  the  Council  had 
determined  to  present  the  Copley  medal  to  Professor  John 

Christian  Oerstedt,  of  Copenhagen,  as  a  testimony  of  their 
approbation  of  his  electro-magnetic. discoveries.  Dr.  Wollaston 
then,  in  a  luminous  and  eloquent  discourse,  stated  to  the 
Society  the  nature  of  Professor  Oerstedf  s  investigations,  and 
pointed  out  their  probable  influence  upon  the  future  progress 
of  some  of  the  most  difficult  branches  of  physical  science.  . 

Thursday^  Dec.  7. — On  taking  the  chair,  the  President,  Sir 
H.  Davy,' proceeded  in  a  short  discourse,  to  point  out  the  ob-> 
jectsof  the  Royal  Society  in  particular,  and  its  relation  to  va^- 
nous  oth(!r  scientific  institutions,  assembled  for  the  purpose  of 
pursuing  individual  branches  of  inquijry.4  He  then  adverted 
to  the  present  state  of  the  Sciences,  and  to  the  important 
part  taken  by  the  Fellows  of  the  Royal  Society  in  their  im* 
provement  and  extension ;  and  enumerated  the  different  sub* 
jects  of  natural  knowledg-e  that  stood  most  in  need  of  accu- 
rate research,  in  nearly  the  following  terms  : 
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^  In  pure  mathematics^  though  their  nature,  as  a  woik  of 
intellectual  combination,  framed  by  the  hif heat  e£R>rts  of 
human  intelligence,  renders  them  incapable  of  receiving  aids 
from  the  observation  of  external  phaenomena,  or  the  invention  of 
new  insl^ruments ;  yet,  they  are,  at  this  moment,  abundant  in  the 
promise  of  neir  applications ;  and  many  of  the  departments  of 
philosophical  inquiry  which  appeared  formerly  to  have  no  re- 
lation to  quantity,  wei^lit,  figure  or  number,  as  I  shall  more 
particularly  mention  hereafter,  are  now  brought  under  the 
dominion  of  that  sublime  science,  which  is,  as  it  were,  the 
animating  principle  of  all  the  other  sciences. 

"  "When  the  boundary  of  the  Solar  Svstem  was,  as  it  were, 
enlarged  by  the  discovery  of  the  Georgium  Sidus,  and  the 
remote  parts  of  space  accurately  examined  by  more  powerful 
instruments  than  had  ever  before  been  constructed,  there 
seemed  little  probability  that  new  planetary  l)odies  should  be 
discovered  nearer  to  our  earth  than  any  of  those  already  known; 
yet  this  supposition,  like  most  others,  in  which  our  limited 
conceptions  are  applied  to  nature,  has  been  found  erroneous. 
The  discoyeries  of  Piazzi,  -and- those  astronomers  who  have 
followed  him,  by  proving  the  existence  of  Ceres,  Pallas,  Vesta, 
and  Juno,  bodies  smaller  than  satellites,  but,  having  the  mo- 
tions of  primary  planets,  have  opened  to  us  new  views  of  the 
arrangements  of  the  Solar  System.  Astronomy  is  the  most 
antient  and  the  nearest  approaching  to  perfection  of  the  sciences; 
yet,  relating  to  the  immensity  of  the  universe,  how  unbounded 
are  the  objects  of  inquiry  it  presents,  and  amongst  them,  how 
manyjgrand  subjects  of  investigation ;  such  for  instance,  as  the 
nature  of  the  systems  of  the  fixed  stars,  their  changes,  the 
relations  of  cotnetarv  bodies  to  the  sun,  and  the  motions  of 
those  meteors,  which  in  passing  through  our  atmosphere, 
throw  down  showers  of  stones  :  for,  it  cannot  be  doubted,  that 
these  bodies  belong  to  the  heavens,  and  that  they  are  not  for- 
tuitous  or  atmospheric  formations  ;  and  in  a  system,  which  is 
ail  harmony,  they  must  be  governed  by  fixed  laws,  and  in-< 
tended  for  definite  purposes. 
^  The  grand  question 'of  universal  gravitation,  and  its  gob- 

I 
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Mxkm  wkh  tfie  flgitfe  of  the  ewdiy  hu  been  long  solved ;  but 

the  mechanical  refinemtiiits  of  one  of  our  Fellows  have  aiibrded 
means  of  estimating  with  more  perfect  exactness  the  force  of 
gravity ; — and  that  pendiiliim  whicb  it  so  well  fitted  as  a 
•talidafd  of  Marare,  amy  be  adniiably  api^ied  to  aoqaaint 
ae  witb  physical  oonstftntion  of  the  sarfbce  of  the  eafdi. 
I  trust  we  shall  have  sonic  interesting  new  experiments  on  this 
subject  Our  brethren  of  the  Royal  Academy  of  Sciences  of 
Paris,  who  have  laboured  with  eo  much  zeal  and  activity  to* 
wacdatbe  meafamMiitof  a  gieataic  of  tbemotdiaa  ia  Firaaoe 
and  Spain,  are,  I  know,  extremdy  desifow  tbetr  meaamee 
should  be  connected  with  those  carried  on  by  the  command  of 
the  Board  of  Ordnance  in  Britain  ;  that  the  work  should  be  com- 
pleted by  &e  philosophers  of  both  countries.  Should  this  be 
donOt  Ibeia  wQl  be  established,  on  the  highest  aullionty,  an 
adBwasareinent  of  nearly  twenty  degrees,  or  of  the  wMe 
circumference  of  the  earth,  from  the  Shetland  Islands  to  For- 
mentera,  which  will  be  a  gjeat  record  for  posterity,  and  an 
honour  for  our  own  times. 

*^  I  cannot  pass  over  the  subject  of  the  figui^  of  the  earth,** 
eontinued  Sir  Humphry,  **  witkoat  referring  to  the  late  voyage 
to  the  Arctic  Regions,  whidr  has  shewn  that  there  is  an 
accessible  sea  to  the  west  of  Bartiii's  Bay,  presentiag  liopes 
of  greater  discoveries,  and  which  has  terminated  in  a  way 
eqvslty  honourable  to  those  by  whom  the  expedition  was 
planned,  and  to  die  brave,  enterprising,  and  acientific  navi- 
gators by  whom  it  was  executed.  Such  expeditions  are  worthy 
the  greatest  mnritime  nation  of  the  world  ;  shewing,  that  her 
resources  are  not  merely  employed  for  gaining  power  or  empire, 
but  likewise,  for  what  men  of  science  mast  eonsidev  as  nobler 
purposes,  HI  attempting  discoveries  which  have  the  eomaoa 
benefit  of  mankind  for  their  object,  and  l3ie  extensfon  of  the 
boundaries  of  science. 

"  In  the  theory  of  light  and  vision,  the  discoveries  of  Hay* 
gens,  Newton,  and  Wollaston,  have  been  followed  by  those  of 
Mains ;  and  the  new  phsenomena  of  polarisation,  iHiich  we  owe 
to  the  ;];euius  of  that  excellent  and  mudi4o-be-lameQted  philo- 
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soplMT)  are  dbnstantlj  leaclinf^  to  new  disooTeries:  and  not* 

withstdiiding  the  uiiportaut  hiliours  of  Arago,  Biot,  Brewster, 
aad  Uerscbel,  the  inquiry  is  not  yet  exliausted  ;  and  it  is  ex- 
treme! j  probalde  that  these  beautifal  resnlts  irill  lead  to  a  moTe 
profoniid  knowledge  than  has  hitherto  been  obtained  oonetoiing 
the  intimate  constitiitiott  c»f  bodies,  and  establish  a  new  con- 
nexion 1)Ct\veen  mechanical  and  chemical  philosophy. 

The  subject  of  heat,  so  nearly  allied  to  that  of  light,  has 
lately  afibrded  a  rich  harvest  of  discovery,  yet  it  is  fertile  in  un- 
ezi^ored  phsenomena.  Hie  qnestion  of  the  materiality  of  heat 
wOl  inrobably  be  solved  at  the  same  time  as  that  of  the  undn- 
latoi  V  liypothesis  of  light,  should  the  human  mind  ever  be  capa- 
ble of  understanding  the  causes  of  these  mysterious  pheenomena. 
Hie  afiplications  of  the  doctrines  of  heat  to  the  atomic  or  cor- 
puscular philosophy  of  chemistry,  abound  in  new  views ;  and 
probably  at  no  very  distant  period  these  views  will  attain  a  pre* 
cisc  mathematical  form.  There  are  many  lemarkuble  circura- 
stances  winch  seem  to  point  to  some  general  law  on  the  subject. 
First,— -the  apparent  equable  motion  of  radiant  matter,  or  light 
and  heat,  through  space : — -2,  The  equable  expansion  of  all 
elastic  fluids  by  equal  mcrements  of  temperature 3,  The 
contraction  or  expansion  of  gases  by  chemical  changes,  in  some 
direct  ratio  to  their  original  volume  ;  for  instance,  ^  or  -\  : — 4, 
The  circumstance  that  the  elementary  particles  of  ail  bodies 
appear  to  possess  the  same  quantity  of  heat. 

**  far  electricity  the  wonderful  instrument  of  Volta  has  done 
more  for  the  obscure  parts  of  physics  and  chenustry,  than  the 
microscope  ever  eiiected  for  natural  history,  or  even  the  teles- 
cope for  astronomy.  After  presenting  to  us  the  most  extraordi- 
nary and  unexpected  results  in  chemical  analysis,  it  is  now 
throwing  a  naw  light  upon  magnedsm : 

**  Magnos  aodnotiis  id  unu  J*  y 

But  upon  this  question  I  shall  enter  no  fartht^v,  as  !t' has  been 
discussed  in  the  discourse  given  in  the  award  ut  lUc  Copieian 
medal  to  M*  Oersted,  by  my  predecessor  in  oidce,  with  all  his 
peculiar  sagacity  and  happy  talent  of  iUustraftiQa* 
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To  pcHBt  out  all  the  objects  iportli^r  of  iiKiuiry  in  dienuftrjry 

would  occupy  the  time  appropriated  to  many  sittings  of  the 
Society.  I  cannot,  however,  avoid  menuoniiig  amongst  import- 
ant desiderata^  die  knowledge  of  the  nature  of  the  combinations 
of  that  principle  eiistmg  in  flnor  or  Derbyshire  spar,  and 
which  has  not  yet  been  obtained  pure ;  the  relations  of  that 
cxtraoidiiimy  fact,  the  metailization  of  ammonia  ;  ami  the  coii- 
nuiion  between  mechanical  and  chemical  phenomena  in  the 
action  of  voltaic  electricity.  I  must  congratulate  the  Society 
on  the  rapid  advances  made  in  the  theory  of  defimte  pro- 
portions, since  it  was  first  advanced  in  a  distinct  form  by 
the  in^nuity  of  Mr.  Dalton.  I  coagiaLulate  the  Society  on 
its  progress,  and  on  the  promise  it  affords  of  solving  the  re- 
condite changes  owing  to  motions  of  the  particles  of  matter, 
by  lawa  depending  upon  tlieir  weight,  number,  and  figure, 
and  which  will  be  probably  found  as  simple  in  their  origin,  and 
as  harmonious  in  their  relations,  as  those  which  direct  the 
motions  of  the  heavenly  bodies,  and  produce  the  beauty  and 
order  of  the  universe. 

*^  The  ci^tallizations  or  regular  forms  of  inorganic  matter 
are  intimately  connected  with  definite  proportions,  and  depend 
upon  the  motion  of  the  con li  nations  of  the  eleim  ntary  par- 
ticles :  and  both  the  laws  of  electrical  polarity,  and  of  the  po- 
larization of  light,  seem  related  to  these  phenomena.  As  to 
the  origin  of  the  priinary  arrangements  of  the  crystalline 
matter  of  the  globe,  various  hypotheses  have  been  applied, 
and  the  question  is  still  agitated,  and  is  perhaps  above  the 
present  state  of  our  knowledge ;  but  there  are  two  principal 
liMts  which  present  analogies  on  the  subject :  One^  that  the 
form  of  &e  earth  is  that  which  would  result,  supposing  it  to 
hav^^een  originally  fluid ;  and  the  other,  that  in  lavas,  masses 
decidedly  of  isrncous  origin,  crystalline  substances  similar  to 
those  beiongmg  to  the  primary  rocks,  are  found  in  abundance. 

In  lblk>wing  the  sensible  phnnomenft  of  nature  firom  the 
notions  of  the  jgiaat  masses  of  the  heavenly  bodies,  which 
first  impress  the  lenses  and  afieet  the  imagination,  to  the 
changes  individun}.!!^  imperceptible,  wliich  piroduce  the  phseno- 
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meim  of  crystallisation,  theie  is  a  regular  gradatioii,  and  a 
series  conformabU  to  analogy ;  and,  where  crystallization 
ends,  another  series,  that  of  animated  nature,  begins,  go- 
Teraed  by  a  distinct  set  of  law«»  but  obedient  to  a  principle^ 
the  propertieB  of  which,  independent  of  matter,  can  never  be 
submitted  to  human  obser?ation.  The  {unctions  and  opera^ 
tions  of  organized  beings,  however,  offer  an  intiuite  variety 
of  beautiful  and  important  objects  of  investigation.  For  in- 
stance, in  those  refined  chemical  processes,  by  which  the  death 
and  decay  of  one  species  afford  -nourishment  for  another  and 
hig^her  order;  by  which  the  water  and  inert  matter  of  the  soil 
and  the  atmosphere  are  converted  into  delicately  organized 
structures,  filled  with  lite  and  beauty.  " 

"  In  vegetable  physiology,  how  many  pheenoniena  still  re* 
main  for  investigation ;  the  motion  of  the  sap,  the  functions 
of  the  leaves,  for  instance,  and  the  nature  of  the  organs  6C 
assimilation. 

"  In  animal  physiology  the  subjects  are  still  more  varied, 
more  obscure,  and  of  a  higher  character.  May  we  not  hope 
that  those  philosophers  of  the  schools  of  Grew  and  of  Hunter, 
who  have  already  done  so  much  for  us,  will  not  cease  their 

efforts  for  the  improvement  of  those  branches  of  science,  which 
are  not  merely  important  in  their  philosophical  relations,  but 
of  great  utility,  the  one  to  agriculture,  and  the  other  to 
m^icine.'' 

The  President  concluded  by  expressing  hia  confidence,  that 
the  Fellows  of  the  Royal  Society,  in  all  their  future  reseai^s, 
would  be  guided  "  by  that  spirit  of  plnlobupliy,  awakened  by  our 
great  masters.  Bacon  and  Newton ;  that  sober  and  cautious  me- 
thod of  inductive  reasoning,  which  is  the  gerin  of  truth,  and  of 
permanency  m  all  the  sciences.  I  trust,**  he  said,  **  ihatthose 
amongst  us  who  are  so  fortunate  as  to  kindle  the  light  of  new 
discoveries,  will  use  them  not  for  the  purpose  of  dazzling  the 
organs  of  our  intellectual  vision,  but  rather  to  enlighten  us  by 
shewing  objects  in  their  tme  forms  and  colours. 

That  our  piulosophers  will  attach  no  importance  to  hypo* 
theses,  eJKcept  as  leading  to  the  research  after  fiftcts,  so  as  to  be 
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able  to  discard  or  adopt  them  at  pleasure;  treating  them 

rather  as  parts  of  the  scaffolding  of  the  building  of  science, 
than  ai  Mongtiig  either  to  its  foundations,  materials,  or  orna- 
iiMit»  ^^Thaft»  they  will  look»  where  it  be  poeeibiey  to  practical 
applicatioiM  ia  alienee;  not,  howev«r»  forgetting  the  dignity 
of  their  pursuit,  the  noblest  end  of  which  is  to  exalt  the  powers 
of  the  human  xmud,  and  to  increase  the  sphere  of  intellectual 
eijoyment  by  ealargiiig  our  Tiewa  of  nature,  and  of  the  power, 
witdoA,  and  goodness  of  the  Author  of  nature*" 

*  Tkttnda^i  Dec.  14^A  paper  was  communicated  by  the 
Secretary,  detailing  the  composition  and  (Properties  of  some 
new  compounds  of  chlorine  and  carbon,  disoovered  by  Mr. 
Faraday.  He  has  ascertained  that,  by  exposing  carburet  ted 
hydrogen,  mixed  with  great  excess  of  chlorine,  to  the  action 
of  light,  a  white  crystalline  substance  is  formed,  which,  vrhea, 
purified  by  washing  with  water,  is  a  perchloride  of  carbon. 
This  substancciib  nearly  tasteless;  its  odour  resembles  campiior  ; 
its  specific  gravity  is  about  2 ;  it  is  a  nonconductor  of  electri- 
city.  It  is  volatile,  and  in  close  Tessels  fiises  at  31^0^,  and 
boOs  at  360^.  It  is  not  very  combustible,  but  burns  when  held 
in  flame  of  a  spirit  lamp,  with  the  emissiun  of  much  smoke 
imd  acid  fumes.  It  is  insoluble  in  water,  but  readily  soluble  in 
alcohol  and  ether;  these  solutions  deposit  arboreseent  and 
quadrangular  crystals.  It  also  dissolves  in  volatile  and  fixed 
oils.*  It  is  scarcely  acted  upon  by  alcaline  and  acid  solutions  ; 
but  most  of  tlie  metals  decompose  this  substance  at  a  red  heat. 
Potassium  bums  brilliautly  in  its  vapour,  causing  the  deposi- 
tion of  carbon,  and  the  production  of  chloride  of  potassium. 
The  metallic  oxides  also  decompose  it  at  high  temperatmres, 
producing  metallic  chlorides,  and  carbonic  acid  or  oxide,  ac- 
cording to  the  proportion  of  oxygen  present ;  no  water  is  pro^ 
dttced,  showing  the  absence  of  hydrogen  in  the  compound* 
It  appears,  from  various  analytical  experiments  upon  this  com- 
pound, among  which  may  be  mentioiictl  its  decomposition,  by 
passing  it  through  red-hot  peroxide  of  copper,  that  100  parts 
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afford  1 0  carbon  +  90  chlorine ;  whence  it  would  appear  to 

consist  of 

2  Proportioiials  of  Car  boa  •  •  •  •    6J  x  2s  llA 

3  Ditto  CUoime  33^  X  3  s  100.5 

111.9 

Tkur$dajff  Dee.  21  .-—The  reading  of  Mr.  Faraday*s  paper  was 
continued  and  concluded.    When  the  perchloride  of  carbon  is 
passed  through  a  red-hot  tube,  containing  fragments  of  rock- 
crystal  to  increase  the  heated  sur^e^  it  giyes  off  a  portion  of 
ddorinoy  and  is  converted  into  a  liquid  protochloride  of  carbon. 
This  is  a  limpid  colourless  fluid,  specific  gravity  IS5,  and  not 
combustible,  except  retained  in  the  flame  of  the  spirit-lamp, 
"when  it  bums  with  a  yellow  flame^  much  smoke^  and  fumes  of 
muriatic  add.  It  does  not  congeal  at  0^ ;  it  rises  in  vapour  at 
alxmt  165^.   It  is  insoluble  in  water,  but  soluble  in  alcohol, 
ether,  and  the  oils.    It  is  not  affected  by  the  acids  or  alcalis, 
nor,  at  common  temperatures,  by  solutions  of  silver,    it  dis- 
solves chlorine,  iodine,  sulphur,  and  phosphorus.   It  affords, 
when  decomposed,  17  carbon  +  83  chlorme;  whence  it  may 
be  inferred  to  consist  of 

1  Propoftioiial  caibim  •  ss  6.7 

I  Ditto  chlorine    s=  33.5 

Mr.  Faraday  has  also  found,  that  when  iodine  and  carburetted 
hydrogen  are  exposed  to  the  action  of  light,  they  combine, 
and  form  a  hydriodide  of  carbon ;  and,  reasoning  analogically 

upon  the  facts  already  stated,  in  respect  to  the  chloride  of 
carbon,  it  is  probable  that  it  may  lead  to  the  discovery  of  an 
iodide  of  carbon,  but  that  compound  has  not  as  yet  been 
formed. 

The  hydriodide  of  carbon  is  a  white  crystalline  solid,  vola^ 

tile  without  decomposition,  and  in  many  respects  analogous  to 
the  hydrochloride  of  cajrbon ;  its  taste  is  sweet,  and  its  odour 
aromatic. 
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Art.  XVII.  PrceeeJ&ngs  of  the  Academy  of  Squiiees  ai 

The  following  is  an  abstract  of  a  paper  read  before  the 
Acadcniy,  entitled  Chemical  Researches  on  Cinchona,  by  MM. 
Pelletier  and  Caventou. 

The  existence  of  morpbiain,  an  alkaline  body  in  opium,  was 
announced  in  1816,  by  M.  Sertnrnery  and  confirmed  by  M. 
Robiquet.  Until  1818,  no  furtber  discovery  of  this  kind  was 
made,  but  then  being  assisted  by  M.  Caventou,  I  sousrbt  after 
other  yegetable  alkalis,  and  we  very  soon  published  an  ac- 
count  of  a  second  body  of  this  kind,  which  was  edled  strych- 
nine \  and  we  shewed  that  the  energetic  action  exerted  by  the 
strychnines  on  the  animal  system  were  due  to  this  substance. 
About  the  same  time  M.  Boullay  ascertained  the  alkaline  na- 
ture of  picrotoxine,  the  active  principle  of  the  cocculus  indicus, 
and  shortly  after  we  made  known  the  existence  of  another  of 
these  bodies  in  the  Bmcea  Antidysenterica,  since  called  Bra* 
cine.  We  then  found  an  alkaline  substance  in  the  eminently 
poisonous  family  of  the  colchicum ;  this  substance,  named  vera- 
trine,  is  remarkable  for  its  sternutatory  powers.  Finally,  MM. 
Lassaigine  and  Femie  Ibund  an  alkaline  principle  in  the  delphi- 
nium itaphisagriaf  which  they  called  Delphine.  The  substance 
discovered  by  M.  Vauquelinin  1812,  in  the  Daphne,  should  also 
be  classed  among  the  ve^^etable  alkalis.  Lately  M.  Brandt  has 
announced  the  discovery  of  several  alkaline  substances  in  the 
belladonna,  aconite,  fpc* 

If  we  consider  the  analogy  existing  between  the  action  of 
these  bodies  on  the  animal  economy,  and  the  action  of  the  sub- 
stances from  which  they  are  obtamed,  we  cannot  but  conclude 
that  it  is  to  these  principles  that  the  vegetable  preparations  owe  _ 
their  power*  These,  and  similar  considerations  induced  us  to 
extend  our  researches  to  other  active  yegetable  substances,  and 

dndiona  naturally  dfew  our  first  atte&tioii. 

i 
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I  A4ii^  ^  active  effect  on  tiie  aniiiMil  sy'st^rii/aiid  medidd 
pklfmjfe^^ch.do.  a<^t'Wigt'itf  other  siibetances,  or  at  least- 
only^iti'a  mlinlte  degree,  itfdicate  that  the  cinchona  contains  a 
particular  principle  which,  judging  from  analogy,  slumld  possess 
alkaline  properties.  This  drew  our  attention,  and,  passing  at 
present  all  points  except  the  mere  properties  of  this  principle^ 
we  hasten  to  detail  what  these  are,  and  how  the  sabstsnce 
exists  in  the  plants  which  contain  it.  •■  ' 

From  analysis  of  the  grey  bark*  (cmchma  cmuiatnincBa^J  '^e  - 
found  it  composed  of-^  • 

■ 

1.  C  inch  on  in  united  to  kinic  acid. 

2.  Green  fatty  matter. 

3.  Red  colouring  matter  slightly  soluble  (cincbodic  red*) 

4.  '  '     'I    '   ' —  soluble  (tannin.). 

5.  Yellow  colouring  matter. 

6.  Kinate  of  lime.  -  '     '  • 

7.  Gum. 

8.  Starch. 

9.  Lignin. 

.  ,  ... 
The  first  of  these  substances,  and  the  only  one  on  which  we 

shall  dwell  at  present,  is  the  cinchonuic.  In  saying  that  it 
is  combined  with  the  kinic  acid,  is  to  say  that  it  is  a  sa- 
livable  base,  or  an  alkali,  and  this  is  fully  established  by  our 
experiments.  We  should,  however,  state  that  cinchonioe 
was  discovered  by  M.  Gomis  of  Lisbon,  but  be  neither  ascer- 
tained its  alkaline  nature,  nor  studied  its  combination  with 
acids.  Its  principal  properties  escaped  him,  and  to  this,  aided 
by  the  circumstance,  that  in  a  more  recent  memoir  M.  Lauber 
regarded  it  as  a  pure  crystalline  resin,  is  owing  the  slight 
degree  of  attention  that  has  been  given  to  it  by  chemists. 

The  following  are  the  properties  belonging  to  einchonine,  as 
we  have  observed  them.  It  is  white,  transparent,  and  crystal- 
lises in  needles ;  it  has  but  little  taste,  requiring  7000  parts 


•  Common  Peruvian  bark  ? 
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of  water  for  its  soiiUioii ;  but  when  dissolved  in  alcohol  or  an 
ai3i4>  it  th»  biUor  taste  of  bariu  Wh«a  heated,  it  does  not 
f«se  before  deopmpositioii.  When  aaal^sed,  it  gtvee  oxygen, 

hydrogen,  and  carbon,  the  latter  being  predominant.  It  con- 
tains no  uitrogen.  It  dissolves  only  in  small  quantity  in  the 
fixed  or  volatiie  oils,  or  in  sulphuric  ether. 

CmAomm  cambbeft  with  «cide»  end  fimne  nsntnd  eake,  of 
which  the  solability  and  cryetaOine  fonn  variee  with  the  acid 
employed.  The  sulphate  of  cinchonine  is  easily  crystallized, 
ii  moderately  soluble,  and  is  composed  of 

Cinchonine  100 

Sulphuric  acid  •  •  •  • 

The  muriate  of  dnchooine  ie  moie  aoluUe,  and  it  com- 
posed of 

Cinchonine  1 00 

Muriatic  acid  •  •  •  •  7.9 

The  nitrate  is  uncrystallizable.  • 

The  weiiiht  of  the  atom  of  cinchomn,  calculated  lium  the 
analysis  ot  the  sulphate,  is  38.488. 

Gallic,  oxalic,  and  tartaric  acid,  form  neutral  salts  with  cin- 
chonioe»  which  are  very  slightly  soluble^  bnt  are  soluble  in  an 
excess  of  acid.  M.  Vauquelin  aieeitained  that  infusion  of 
nut-galls  constantly  formed  an  abundant  precipitate,  when 
poured  into  a  decoction  of  good  cinchona.  This  precipitate  is  tlie 
difficultly  soluble  gaUate  of  cinchonine. 

Cinchonine  does  not  coinbbe  with  the  simple  combustible 
bodies.  By  the  medium  of  water  it  conTerts  chlorine  and 
iodine  into  chloric,  muriatic,  hydriodic,  aiid  iodic  acids. 

After  havini^  examined  minutely  tlie  properties  of  ciuchoniue, 
and  the  substances  which  accompany  it  in  the  grey  cinchona 
we  passed  to  the  exammatton  of  the  yellow  bark,  ("cmcAona 
isordifiUe^  This  substance  proved  to  be  extremely  analo- 
gous to  the  former  in  its  composition.  But  the  base  contained 
in  the  latter  is  not  exactly  the  same  witii  tlie  cinchonine,  and 
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though  il  resembled  it  in  many  propertiea,  it  diiiejrg  ^ota  it  in 
others,  and  in  these  ^fiferences  thne  two  alkalis  may  be  con^ 
pared  to  potash  and  soda. 
The  alkali  of  yellow  bark  may  be  distinguished  from  ctn* 

choniiiti  by  the  nauie  of  (piinim.  Quiaiui;  luay  be  obtained  by 
precipitation  as  white  and  pure  u.'a  ciiichonine.  It  cannot  be 
crystallised  by  evaporatioii  of  its  alcoholio  solation^  though 
it  may  be  obtained  in  transparent  plates.  It  is  as  inaohible 
as  cmchonine,  but  is  of  a  mudi  move  bitter  taste.  The 
salts  which  it  tbims  arc  dilKerent  from  those  uf  cinchonine, 
both  in  the  proportion  of  their  elements  and  the  proper  ties  tiiey 
possess.  They  are  generally  more  bitter,  and  are  distinguished 
by  a  nacrous  pearly  aspect 

The  weight  of  an  atom  of  ^jrmfitfi«  is  45*9069.  This  base  has 
less  capacity  of  saturation  tlian  cuickQiiim.  Tiie  sulphate  is 
formed  of 

Quinine  •«   100 

Sttlphurieacid  10,9147* 

The  acetate  of  quinine  is  remarkable  for  the  manner  in  which 
it  crystallizes ;  its  crystals  are  flat  neediLs,  of  a  nacrous  ap- 
pearance, which  are  grouped  in  silky  massive  bundles,  or  stais. 
'  The  acetate  of  cinchonine,  on  the  contrary,  crystallises  in  small 
lamellar  crystals,  not  possessing  any  of  the  silky  appearance 
beloiii^iug  to  the  former  salt.  The  gallatp,  oxalate,  and  tartrate 
of  quinine,  are,  at  least,  as  in;^oiuble  ao  the  similai'  salts  of 
cinchonine. 

Quinine  is  very  soluble  in  ether,  cinchonine  is  not.  Ether, 
therefore,  may  be  employed  both  as  a  teat  for  the  two  sub- 
stances, and  as  an  agent  to  separate  them  one  from  (ha  other. 

The  analysis  of  the  red  ij^uiiiquiiia  (cinchona  ohlonyifolia) 
followed,  it  was  interesting  to  ascertain  whether  this  febri- 
fuge contained  cindionine  or  quinine.  It  was  possible  that 
a  third  variety  of  alkali  might  be  found  in  it,  but  what  we 
did  not  expect  occurred,  namely,  a  combination  of  the  two 
alkalies,  cinchoniuc  and  quinine,  proper  to  the  species  al- 
ready analysed.   The  cinchonine  of  red  bark  is  exactly  similar 
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to  that  of  grey  quinquina ;  tlie  quinine  does  not  dilier  from 
that  of  the  yeilow  bark^  except  by  the  slightest  shades  m  its 
properties.  Another  remarkable  cifcmnstaiice  is,  diat  red 
bark  contains  more  of  eincfaonine  than  the  grey  bark,  inde- 
pendent of  the  quantity  of  qiaiiuie  ;  and  the  latter  is  more 
considerable  than  the  quantity  of  quinine  given  by  an  equal 
portion  of  the  yellow  bark. 

As  to  the  real  quantities  of  these  alkalis  contained  in  tfae^ 
cinchonas,  all  estimations  as  yet  given  are  merely  approxi- 
mations from  thn  loss  of  matter,  which  occurs  in  the  process 
of  separauoa ;  and  for  the  same  reason  it  will  not  be  proper  to 
deduce  the  activity  of  these  alkalisy  in  a  medical  point  of 
▼iewy  from  the  quantity  girea  by  a  certain  weight  of  bark. 
Neither  do  we  recommend  the  substttntion  of  these  alkalis 
for  the  substances  from  which  they  are  obtained,  unUl  suiac 
practitioner,  joining  prudence  with  wisdom,  pursue  these  me- 
dical inyestigatiOQS  of  the  alkalis  of  cinchona,  and  thus  give 
to  our  works  a  really  useful  medical  character. 

After  cinchonine  and  quinine,  the  substance  occurring  in 
bark,  which  appears  to  us  most  remarkable,  is  the  red  matter 
already  described  by  Reuss.  A  singular  property  of  this  sub- 
stance, not  observed  by  Reuss,  is  its  convertibility  into  tannin 
by  the  successive  action  of  alkalis  and  acids.  It  acquires  this 
property  by  being  dissolved  in  water,  acted  on  by  an  alkaU,  and 
afterwards  separated  from  the  alkali  by  an  acid.  It  thus  even 
precipitates  gelatine. 


f We  have  feceived  fWim  our  Pstls  Gonespoodeat  aeveial  Sflientiflc  Com-- 
vmBlcalloiis,  wkidi  the  fwessuFe  of  other  matter  has  obliged  us  to 
omit  Among  these  are  the  details  of  M.  Ampere's  Electro-raagnedc 
Reseaichps,  ^vhich,  having  been  hi  part  laid  befbio  the  Royal  Society, 
and  not  leading  to  any  importat^t  general  coocliuioiia,  we  have  not 
thought  necessary  to  iotert  in  this  Nnmber.] 
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Art.  XVIII.  ANALYSIS  OF  SCIENTIFIC  BOOKS. 

I.  The  Philosophical  Transactiotm  for  1820.    P.  II, 

This  part  of  the  Philosophical  Transaction,  basides  six  ana* 

tomical  and  physiological  papers  by  Sir  Everard  Home,  Bart., 
illustrated  by  several  finely  engraved  plates,  from  the  excellent 
drawings  of  Messrs*  Clift  and  Bauer ;  a  .very  elaborate  paper 
givin^^  a  sketch  of  an  analysis  and  notation  afqiUcable  to  the 
estimatton  of  the  value  of  life  contin^ncies,  by  Mr.  Ooinpertz; 
and  some  astronomical  observations  by  Mr,  Groombridg;e ; 
contains  the  following  commumcations,  which  will  probably  be 
thought  interesting  to  the  general  reader. 

i.  Ofi  a  new  Principle  of  constructing  Ships  in  the  MercasUiU 
Nafj^9  bjf  Sir  Robbbt  Sbppimos,  F.R.S, 

This  conntiy  is  so  deeply  interested  in  whatever  tends  to 
give  additional  safety  to  the  persons  and  property  employed  in 
commerce,  as  to  renderthe  improvement  of  ship-building  a  matter 

of  first-rate  importance.  Our  readers  are  aware  tVint  Sir  R.  Sep- 
pings  has  frequently  given  the  results  of  his  mquiries  upon  this 
subject  to  the  Royal  Society ;  and  that  he  has  introduced  many 
weighty  improvements  into  that  department  of  naval  architec- 
ture, relating  to  the  constmction  of  ships  of  war.  In  the  paper 
now  before  us  he  treats  of  vessels  employed  in  the  mercantile 
service ;  and  after  showing  the  erroneous  principles  and  loose 
practice  that  have  hitherto  prevailed  in  this  department,  and 
adverting  to  die  lives  and  property  that  have  in  consequence 
been  sacrificed,  describes  the  means  of  obviatiag  such  serious 
defects. 

In  the  present  mode  of  constructing  mercantile  ships,  half 
the  timbers  only  of  the  frames  or  ribs  are  so  united  as  to  form 
any  part  of  an  arch,  every  alternate  couple  being  unconnected 

with  each  othtr,  a.n(i  resting;  upon,  instead  of  giving  support  to, 
the  external  planking.  To  the  disgrace  of  the  English  merchant- 
ship-builder  this  practice  is  almost  peculiar  to  him,  a  prefer- 
Vol.  X.  2D 
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aUe  system  hanng  been  long  fbllowed  by  other  marituiie 
Ijowers. 

The  present  mode  of  joining  together  the  several  pieces  of 
the  same  nb  is  also  open  to  much  objectioa :  it  is  done  by  the 
introdoctloii  of  wedge-pieces,  between  four  and  five  hundred  of 
wbidi  are  required  in  an  Indiaman  of  1,300  tons ;  these  wedgae 
soon  become  defective,  and  communicate  their  own  decay  to 
their  attached  timbers ;  besides  which,  the  grain  of  the  ribjpieces 
is  so  mncli  eat  to  giro  them  the  curratnre  reqiuxed,  as  con,-* 
siderebly  to  weaken  the  general  fabric;  and,  lastly,  they  occasion 
a  great  cuusumiiUun  of  materials,  smce  the  ends  of  the  two 
rib>pieoesmust  first  be  cut  away,  and  then  replaced  by  the  wedge. 

Another  great  defect  of  the  present  system  is,  that  the  lower 
timbers  are  not  continued  across  the  keel;  so  tiiatno  support 
is  given  in  a  transverse  direction  wlw.n  the  ship  touches  the 
ground,  nor  any  aid  to  counteract  tiie  constant  pressure  of 
the  mast;  this  great  $acri^  qf  strength  and $qfigty  being  made 
lor  no  other  purpose  than  that  of  giving  a  passage  for  the 
water  to  the  pumps  :  for  the  same  purpose,  llie  floor-timbers, 
which  alone  cross  the  keel,  axe  also  weakened,  and  after  all 
the  conveyance  of  the  water  is  very  uncertain^  and  there  is 
always  a  residue  of  putrid  bilge,  at  once  offensive  and  ii^nri- 
ous. 

Such  are  some  of  the  most  serious  defects  m  our  present 
mode  ship^buiiding.  To  obviate  them,  Sir  Robert  proposes 
to  connect  the  ends  of  the  pieces  of  timber  forming  the  ribs, 
by  circular  pieces  of  wood,  as  from  time  immemorial  has  been 
practised  to  unite  the  fellies  of  ciuriage-wheels,  the  component 
parts  of  each  nb  being  of  shorter  lengths  and  less  curvatuie^ 
and  consequently  less  giamncnt:  that  ih»  timben  should  vm- 
Ibrmly  be  carried  across  the  keel,  leaving  water-coursea  in  the 
joints  fui  the  purpose  of  conveying  the  water  to  the  pumps, 
which  reaching  below  it  allow  of  the  removal  of  all  stagnant 
water ;  and  farther,  the  water-course  being  a  smooth  channal, 
can  be  easily  cleared,  whmas  at  present  it  is  not  only  inae- 
cessible  in  places,  but  forms  compartments  for  the  reception  of 
putrid  water. 
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MftD7  farther  detaUs  are  giTen  in  this  paper  respecting  the 
methods  of  closing  the  openings  between  the  timbers,  and  of 

preventing  the  access  of  air  to  the  enclosed  parts,  by  the  in- 
jection of  coal-tar ;  and  directions  are  also  laid  down,  upon  a 
variety  of  snlgectB,  which  require  reference  to  the  plates^  and 
which  we  are  therefore  obliged  to  omit. 

The  great  advantages  derived  firom  the  plan  here  described 
are,  the  attainment  of  additional  strength,  decrease  in  the  con- 
sumption of  materials  and  difficulties  of  construction,  protection 
from  worms  externally  and  Termin  intemaUy,  and  facility  in 
•toppmg  leaks. 

ii*  l/poti  the  different  QuaUties  of  the  Alburnum  oj  Spring  and 
Wmttr  Felkd  Oak  Trees.  By  Thomas  Ahdkbw  Knight^ 
Esq.,  F.R.S. 

The  timber  of  oaJc  trees,  felled  in  winter,  has  generally  been 

acknowledged  as  superior  in  quality  to  that  felled  in  spring, 
yet  the  practice  of  winter-felling  has  been  given  up  on  account 
of  the  greater  value  of  the  spring-bark. 

In  this  paper  Mr.  Knight  proposes  to  obtain  the  advantages 
€f  both  seasons,  by  taking  off  the  bark  in  the  spring,  and  suf- 
fering the  tree  to  staad  till  the  eiii»uing  winter. 

♦ 

ill.  Some  ExpermenU  on  tie  Fungi,  vkkk  constUute  the  cobming 
Matter  of  the  Red  Snom  discovered  w  Bi^*&'Bay*  By  Fbancis 
Baubr,  Esq.,  F.L.S. 

Our  readers  will  recollect  that  very  considerable  difference 
of  opinion  prevailed  respecting  the  colouring  matter  of  the  red 
snow,  discovered  in  Baffin's-Bay^  during  the  northern  expedition 
under  Captain  Ross :  we  believe  that  Dr.  Wollaston  first  sug- 
gested tlieir  vegetable  origin,  but  it  was  not  until  the  publication 
of  a  very  interesting  paper  upon  the  subject  in  this  journal 
(Vol.  vii^.  223,)  by  Mr.  Bauer,  that  the  real  nature  of  this 
curious  matter  was  made  out,  and  that  it  was  shown  to  be  a 
ftmgus  of  the  gemts  Undo*  In  this  paper  Mr.  Bauer  details  a 

2  D  2 
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series  of  experimeaU  oa  the  vegetation  of  this  fuxigus,  which 
thorw  that  it  grows  Inxariantly  when  embedded  in  floow  at  a 
temperatm  considerably  below  32^;  and  diat  although  ezpoaaie 
to  the  sharp  tar  and  wind  sometimes  Inlla  the  primittye  fungi, 

their  seeds  retain  sufficient  vitality  to  vegetate  and  propagate 
under  snow,  which  seems  to  be  their  natural  soiL  It  is  to  be 
regretted  that  the  plate  annexed  to  this  paper  was  not  coloured 
after  Mr.  Bauer's  origuial  drawing. 

iv.  Oh  tkt  Erron  m  Ltm^ude^  as  determined  by  Chronometers  at 
Sea^  arising  from  the  Actum  of  the  From  m  the  Sk^s  vpon  the 
Chronometers,   Bjr  Qsoboe  Fisher,  Esq. 

The  observations  contmned  in  this  paper  are  important,  as 
connected  with  the  chronometrical  determination  of  the  longi- 
tude; and  the  perspicuity  with  which  they  are  detailed  does 
much  credit  to  the  author. 

The  sudden -alteration  in  the  rates  of  dnonsmetera  when 
taken  on  ship-board  has  generally  been  ascribed  to  the  motion 
uf  tile  vessel,  and  frequently  noticed  by  intelligent  seamen. 
Mr.  Fisher  accompanied  Captain  Buchan  in  his  voyage  to  Spitz- 
hergen  in  the  summer, of  1818,  and  soon  after  the  arrival  of  the 
ships  off  that  coast,  Ihe  chronometers  on  board  the  Dovotibea 
were  found  to  be  rapidly  gaining  on  their  original  rates  in  London, 
hence  the  land  appeared  westward  of  its  true  position  as  deter- 
mined lunar  observation.  On  tlie  9th  of  August  the  chro- 
nometers were  landed  upon  an  island,  and  their  acceleration 
immediately  ceased.  The  loss  in  the  rate  on  shore  amounted 
in  some  cases  to  no  less  than  13  or  14  seconds  daily ;  in  some 
the  change  was  sudden,  in  otiiers  more  slow,  but  it  was  in- 
variably found  to  take  place. 

This  acceleration  is  not  peculiar  to  high  latilndes,  for  several 
chronometers  put  on  board  in  the  river  with  losing  rates,  were 
found  to  having  gaining  rates  when  the  ships  arrived  at  fiSbet- 
land.  Having  adduced  these  and  many  other  in«?tiiijtes  in 
proof  of  the  fact  of  acceleration,  Mr.  Fisher  proceeds  to  io<|uire 
into  its  cause.  That  this  was  not  the  motion  of  the  vessel,  was 
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prored  by  its  taking  place  ecfaally  under  all  circufiiftanoet, 

ev(  II  w  hen  the  ships  were  firmly  beset  with  ice  ;  nor  w.is  it 
change  of  temperature,  for  not  the  least  correspondence  be- 
tween its  changes  and  those  of  the  rates  could  be  observed ;  it 
appeared,  Ili«relbre»  to-Mr.  Fislia^  to  result  from  iSie  magnetic 
action  exefted  by  the  iron  in  the  ship,  upon  the  famer  rim  of 
the  chroaoiiuici's  buiaiice,  which  is  composed  of  steel.  That 
the  iron  of  ships  is  magnetic  is  shown  by  its  polarity,  the  whole 
forming  one  large  magnet,  having  its  south  pole  on  deck, 
nearly  amid-ships,  and  its  north  pole  below ;  now  when  we 
consider  how  easily  the  presence  of  any  thing  magnetical  is  de- 
tected by  the  alieiation  of  the  rate  of  a  chronometer,  it  is  not 
surprising  that  the  ships'  iron  should  exert  considerable  influence 
u'p<m  t&em.  Mr.  Fisher  concludes  this  paper  by  showing, 
that  magnets^  placed  near  the  steel-balances  of  watches  and 
chronometers,  produce  a  very  rapid  acceleration  in  their  rales 
of  e:oiniz;,  in  every  position  of  the  magnets,  and  with  both  poles. 
Upon  too  near  an  approach  of  the  magnets  the  watch  is  often 
rendered  useless. 

It  seems,  thcarefore,  desirable  that  the  use  of  steel  should  if 
possible  be  avoided  in  the  construction  of  ihe  balances  of 
chronometer^  for  sea  use :  the  force  of  the  balance-sprinf^s  is 
also  probably  affected  by  the  same  cause,  for  chronometers  with 
gold  balance-spfings,  though  mote  diihcult  to  adjust^  yet  keep 
the  best  rates  at  aea^ 

V.  Onthe Measurcv^cni  nf  Snowdon  bjf  the  Xhcrmomt  t)  ical Barometer 
By  tie  Rev.  F.  J.  H*  Wollastov,  B.D.  F.R.S. 

In  tliis  paper  Aidideaoon  Woilaston  gt?c«  an  aoeooat  of  an 
actual  measurement  made  with  the  instrument  wlioh  he  has 

described  in  the  Philosophical  Transactions  for  1817;  he  ad- 
verts to  the  calculations  necessary  in  the  measurement  of  con- 
siderable heights  by  means  of  it,  and  compares  his  own  resu  is 
with  tibose  qf  General  Roy.  The  author  amkes  the  height  of 
SwmdoR  3646.95  leet. 
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vL  .On  Somdf  ituaMk  hj^  cartam  Ban*   %  Wiuiaii 
Htos  Wollasiov,  M.D.»  P.R.S. 

This  paper  contains  some  intefetting  eliicidafti<HW  of  Ae  phy- 
siolo^  of  the  sense  of  hearinc:.  Dr.  WoUaston  observes  that 
daaf  perecms  are  in  general  more  susceptible  of  sharp  than  low 
•ounds ;  end  that  in  the  healthy  state  of  the  ear  this  partial  tap 
sensibiU^  may  be  broiight  on  hy  throwing  the  membrane  el  the 
tympanum  into  a  state  of  teiwioii  fnm  exterm^  presme,  by 
attempting  forcibly  to  draw  brr  aili  when  the  nose  and  mouth 
are  closed.  In  this  way  the  car  may  be  rendered  insensible  to 
■oundt  below  F  marked  by  the  base  cUff^  and  in  iUustiatioB^ 
Dr.  Wollastoa  obserresy  that,  in  such  state  of  the  ear^  listen- 
iii<^  to  the  sound  of  a  carriage,  the  deep  rumbling  noise  of 
the  body  is  not  heard,  but  the  rattle  of  a  chaio,  or  loose  screw, 
remains  at  least  as  audible  as  before.  Although,''  contioiies 
tfie  antbor,  I  cannot  propose  such  an  experiment  as  a  means 
of  improving  ihe  effect  of  good  mnsic,  yet,  as  a  sonroe  of 
amusement,  even  from  a  defective  performance,  1  have  occa- 
sionally tried  it  at  a  concert  with  singular  effect,  since  none  of 
Uie  sharper  sounds  are  lost,  but,  by  the  snfqpression  of  a  great 
mass  of  louder  sounds,  the  shriller  ones  are  so  much  the  mora 
distinctly  perceived,  vren  to  the  rattlittg  of  the  keys  of  a  bad 
instrument,  or  scraping  of  catq^ut  unskilfully  touched." 

In  the  healthy  state  of  the  ear  there  seems  no  limit  to  the 
discernment  of  low  sounds;  but  if  we  turn  our  attention  to  the 
opposite  extremity  of  the  scale  of  audible  sounds,  and,  with  a 
series  of  pipes  exceeding  each  other  in  sharpness,  examine  their 
effects  successively  upon  the  ears  of  several  persons,  we  find  a 
striking  difference  in  tlieir  powers  of  perceiving  very  sharp 
•  sounds.  It  is  thus  that  certain  persons  ate  perfectly  insensible 
to  the  chirpiii^  of  the  cricket  and  grasshopper,  to  the  squeak 
of  the  bat,  and  even  to  the  chirping  of  the  uparrow. 

Since  there  is  nothing  in  the  constitution  of  the  atmos^)here 
to  prevent  vibrations  much  more  frequent  tiian  any  of  which  wc 
are  conscious,  we  may  Imagine  timt  animals,  like  the  |!fytfi» 
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whose  poweri  appear  to  commence  nearly  where  oiuni  tennmate, 
may  have  the  faculty  of  hearing  still  sharper  sounds  which  at 

present  we  do  not  know  to  exist ;  and  that  there  may  be  other 
insects  heariDg  nothing  in  commou  with  us,  but  endued  with  a 
power  of  exeitinf ,  and  a  sense  that  perceives^  yibrattoas  of  the 
aaoie  nature  indeed  as  those  which  constitate  our  ordinary 
sounds,  but  so  remote  that  the  animals  who  perceive  them  may 
be  said  to  possess  anoliier  sense,  agreeing  with  our  own  solely 
in  the  medium  by  which  it  is  excited,  and  possibly  wholly  un- 
a£beted  by  those  slower  ▼tbrationa  of  which  we  are  sensible. 

vii.  On  ike  Ckmipr^mbitit^qfW^ar.   jSyJACOB  Ps&KiMS|£sq« 

The  experiments  of  Canton  long  ago  demonstrated  the  elas- 
ticily  of  water.  In  this  commnnieation  BIr.  Perkins  details  to 

the  Society  some  less  exceptionable  means  of  determining  the 
compressibility  of  water  than  any  hitherto  employed.  A 
small  metallic  cylinder,  flattened  at  one  part  so  as  to  yield  to 
expansion  within,  is  closed  and  water-tight  at  the  lower  end. 
At  its  upper  extremity  is  a  small  aperture  closed  by  a  very 
sensible  valve  opening  inwards.  This  iiistrument,  called  by  the 
^thor  a  Piezometer,  being  perfectly  filled  with  water,  the 
weight  of  which  was  accurately  known,  was  put  into  an  hydrau- 
lic press,  and  subjected  to  a  pressure  of  about  326  atmos- 
pheres. When  it  was  taken  out  and  wt;ighed,  tliere  was^found 
an  increase  of  water  amounting  to  3.5  per  cent.  {• 


II.  JnHigtoriaU  and  Praeikai  TrcaH$e  en  tke  internal  Use 
the  ffydroofame  or  Pntsdc  AM  m  Pninonary  Conmnpikmf  te« 

Second  Edition.    By  A.  B.  Granville,  M.D.,  F.R.S.,  &c. 

There  are  several  circumstances  which  induce  us  to  notice 
Dr.  Granville's  book.  The  first  part  ot  it  afiSects  scientific 
anrang«nient ;  and  the  8ul||ect  of  whioh  it  treats  was  fiitt 
hronght  before  the  British  Public  in  this  Journal*   We  also 

wish  to  point  out  an  error  or  two  into  wiiicli  tiie  Doctor  ha« 
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fallen,  and  to  advertise  him  of  two  or  three  samples  of  bad 
taste  which  have  probably  escaped  his  notioe ;  upoa  tbms 
beads  we  propose  to  be  rerj  brief. 

The  bydrocyanic,  or  pmtsic  acid»  in  its  dUlote  state,  was  first 
separated  from  Prussian  blue  by  the  celebrated  ScheelL  ,  who 
obtained  it  in  the  form  of  a  colourless  transparent  liquid,  tiavmg 
in  an  eminent  degree  the  odour  of  bitter  almond,  in  which,  as 
well  as  in  the  cherry-lauiel,  the  leaves  and  kemsls  oC  the  peadi, 
and  several  other  vegetable  prodncta  of  tlie  sanw  odnor,  iiut 
same  principle  has  been  shown  to  exist :  some  of  our  less  che- 
mical readers  may^  perhaps,  also  remember  its  presenee  in 
Noryan,  JdarascbmOi  and.  cftrtfttn  other  spfww^  bckaiging  to  thi^ 
genua  of  li^tMNrt» 

For  oar  knowledge  of  the  mal  natofe  of  Ae  prassie  noid,  we 
are  indebted  to  the  admirable  researches  of  Gay-Liissac.  He 
has  shown  its  base  to  be  a  peculiar  inliammabie  gaseous  com- 
pound of  carbonaDd  nitro^rprt,  on  which  he  has  conferred  the  title 
of  etftmogmk^  %  term  derived  him  the  Gieaky  and  aigiitffing  tiie 
prodttcer  t^hkie ;  whether,  because  it  bums  wiUi  a  blnelsh  purple 
ilaint  j  or  because  it  is  essential  to  the  production  of  the  pigment 
called  Prussian  blue^  or  for  both  reasons,  we  are  not  quite  clear : 
this  cyanogen,  however,  combined  withhydvogen,  he  has  shown 
to  produce  the  proasic  acid^  which  h«  aoeofdiii^yteimsAy«bw- 
eifonue  aM  It  Is  a  highly-voUitile  liquid,  littler  tium  waAer, 
and  becoming  concrete  when  exposed  to  the  air,  in  consequence 
of  the  cold  generated  by  its  rapid  evaporation;  its  odour  is 
aimilar  to  that  of  Scheele*s  aoidy  but  infinitely  stronger ;  and  k 
IS  so  deleteriout  in  its  action  iqm  the  linng  firame  as  to 
canon  the  death  of  kuya  animals  in  the  dose  of  adrop  or  two 
only,  and  even  to  excite  very  disagreeable  sensations  in  the 
human  body  when  its  vapour  is  iuhaled>  largely  diluted  with 
atmospheric  air. 

Itk  a  curtona  bnt  coR«ct  aximny  that  the nKwa  miioUMrova 
iSke  quaHtiea  of  a  substance  are,  the  more  likely  Is  it  to  prove 

of  value  ni  tlie  Materia  Altciwa  ;  and,  when  properly  diluted  by 
or  blended  with  otiier  remedies,  to  become  ot  importance  in  the 
practico  of  physic    Accordingly,  fiNmidabla  as  the  pntssio 
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acid  in,  H  has  foand  its  way  into  the  apothecaries'  shop,'  and 
has  long  been  used  m  ode  form  or  other ;  but  the  merit  (whatever 
H  may  be)  of  using  the  pure  acid»  duly  diluted,  as  a  substitute 

for  the  less  definite  and  certain  combinations  of  it,  belongs 
diiefly  to  Mr.  Magendie,  to  whose  essay  fonuerly  published  in 
this  Joumal  we  hm  already  adverted ;  and  to  the  author  now 
before  us. 

Dr.  Qranville  proceeds  m  the  fost  and  second  sections  of  his 

book,  to  treat  of  the  chenucal  history  of  tbe  prussic  acid  ;  and, 
after  adverting  superficially  to  the  discovery  of  Prussian  blue, 
and  to  the  researches  of  Oay-Lussac,  Scheele,  and  others, 
poiiita  out  the  *  methods  usually  employed  for  prepariiip  i& 
substance  for  pharmaeeutical  use*  He  gives  as  ffase  pro* 
cesses  of  Scheele,  Vauquclm,  and  Magendie,  and^  lastly,  that 
of  the  Apothecaries*  Conipauy ;  and  witiiout  any  sufficient  re- 
marics  upon  the  principles  of  these  processes,  passes  judgment 
(not  always  tempened  wiA  mercy)  upon  their  respective  merits. 

Soheele's  prosess  censists  in  boiling  Prussian  blue  with  red 
oxide  of  mercury  and  decomposing  the  solution  of  cyan n ret  of 
mercury  thus  obtained  by  nascent  hydrogen  gas ;  that  is,  by 
mixing  its  sohitioa  with  iron  filings  and -sulphuric  acidj  and 
pmeeding  to  dlstillatioii ;  the  prussic  add  passes  over  in 
aqueous  aofartiott,  and  may  be  wendered  more  pure  by  le-distil- 
lation  with  a  little  chalk. 

This  is  not  a  bad  process,  provui^d  Prussian  blue  were  al- 
ways of  equable  purity,  but  as  it  is  a  very  heterogeneous  com- 
pound as  usually  found  in  the  shopSi  tbe  liquid  obtained  by 
boilmg  it  widi  oxide  of  mercury,  is  of  variable  composition ; 
tliose  processes,  therefore,  are  preferable,  in  which  the  pure 
eyanuret  is  used. 

Vaiiqiieltn*s  process  is  directed  in  the  Paris  PharmacoptBiaf 
and  is»  in  our  opinion^  ajctremely  olgeetionable.  It  censists,  ui 
decomposing  sdutkm  of  cyanuvet  of  mercury  by  sulphuretted 
hydroircn  gas,  tiltcring  to  separate  the  sulphuret  of  mercury 
thus  produced,  and  addmg  carbonate  of  iead  to  remove  the  re- 
maining sul(^ur6tted  hydrogen.  The  prussic  acid  remains  dis- 
iidfed  in  tbe  fiHeied  liqttor. 


Digitized  by  Google 


402 


Aml^m  of  Scienti/k  Books, 


We  have  frequeniiy  tried  tlus  method,  and  have  not  been* 
aUfi  to  obtein  the  pum  |N:ussic  acid  by  meaxift  of  it,  though 
wa  ciiwot  pietend  to  say  with  what  other  conpouuds  it  is 
hlended* 

IM.  Magendie  prepares  prustic  acid  for  pharmaceutical  use 
by  diluting  Gay-Lussac's  acid^  for  which,  however,  the  fonxmla 
ii  notgiTon.  In  thia  pangraph  Dr.  Q.  falla  iato  some  iadt 
«mrs  respactiiig  tihe  specific  giftvitias  of  the  pore  and  difaited 
prassic  acid.  He  tells  nt  that  M.  Magendie  employs  Gay- 
Lussac's  acid,  diluted  with  six  times  its  volume,  or  eight  times 
and  a  half  its  weight  of  distiUed  water.  The  density  of  the 
pive  hydrocyaatc  acid  at  the  teasipeialiire  of  45^  beiiigBs70.58% 
(that  of  water  being  =  1,)  it  follows  that  the  weight  of  Uie  di- 
luted acid  wUl  be  9.20583,  since  the  weight  of  iiuids  arc  equal 
to  their  volumes  multiplied  by  their  densities,"  p,  20.  We  do 
not  profess  to  onderstaiid  this  senteBoe,  hot  we  believe  it  will 
be  found  that  the  specific  granty  of  Gay-lAissac*s  liqaid  acid  is 
0.70583,  and  that  the  liquid  acid  of  the  above  streag  ih  has  not 
fjae  medium  density  of  0.920683,  (whicli  Doctor  G.  probably 
meanSf)  bat  that  its  specihc  gravity  is  0.99000,  or  thereaboats, 
great  inciease  of  daiisity  resulting  from  the  mixfeBte  of  the  p«ie 
acid  wilb  water* 

This  brings  us  to  the  Apothecaries'  Conii>aQy'ii  procesSy  whiclk 
Dr«  Granville  speaks  of  in  the  following  terms : — 

The  foimala  thay  employ  has  bem  supplied  by  Professor 
Biandes  as  he  himself  infoimed  me,  and  is  the  following :  piaasi* 
ats  of  mercury  Ibj.,  mariatic  acid  Ibj.,  water  Ibv.  Draw  off  four 
pints,  and  icctiiy  thiou^jh  chalk.  I  have  not  had  an  oppor- 
tunity of  tryixtg  this  acid*  as  I  am  satisfied  with  Uiat  which  Mr. 
Garden  pvepares  for  my  patients*,  but  I  should  conceive  that  the 
same  objections  which  exist  respecting  Soheele*s  process,  may 


•  "Mr.  Garden,  Chemist,  of  Oxford-street,  is  the  only  person,  to  my 
knowledge,  who  has  prcpari  d  the  medkmal  prussic  acid,  according  to  both 
the  above  methods,  (meaning  Scheele's  and  Vauquelin's,)  each  nf  which  is 
perfectly  good  for  the  pnrjjosi  oi  practice,  and  I  have  satisfied  myself  by 
ocular  demonsti citiun,  that  every  precaudun  was  takeQ  to  ttMRire  tlie  accu- 
rate result  of  the  operations."  Mote  at  p.  19. 
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be  urged  likewise  in  the  pfesent  ease ;  Ibr  the  add  cannot  by 

this  process  be  obtained  in  an  uniform  and  weli-knowii  degree 
of  concentration.  I  know  besides  that  the  acid,  thus  prepared, 
is  of  a  turbid  yeUowish  c(dcnir»  instead  of  being  colourless  and 
transparent,  and  timt  it  deposits  a  considerable  sediment^  both 
which  circumstances  seem  greatly  to  militate  agaiiist  its  purity  \ 
tliere  is,  moreover^  no  novelty  in  the  process  itself,  being,  infect, 
that  of  Qay-Lossac,  changing  unnecessarily  the  proportiofis,  and 
omitting  two  or  three  essential  precantions,  pn^sed  as  india« 
pensable  by  that  chelnist  in  the  prepartttiott  of  the  acid.'' 

We  should  have  conceived  it  more  dt  curous  on  the  part  of 
Br.  Granville,  finding  the  above  preparation  objectionable,  as 
he  has  asserted  it  to  be,  (bat  which  we  shall  presently  show  it  is 
not,)  to  have  stated  the  objections  to  &e  Apothecariei^  CSoni* 
pany,  instead  of  publishing  their  process  with  a  view  to  depre- 
ciate it,  and  to  employ  it  as  a  vehicle  of  a  'puff  oblique  in  favour 
of  the  Doctor's  chemist,  Mr.  Garden.  Bat  let  as  see  how  the 
matter  really  stands.  On  making^inqniry  at  Apothecaries^  HaH, 
we  find  that  in  consequence  of  llie  occasional  demand  topmssie 
acid,  and  the  want  of  any  official  directions  for  its  preparation 
in  tlin  London  Pharmacopeeia,  Mr.  Brande,  who  holds  the  office 
of  Professor  of  Chemistry,  and  Materia  Medica  to  the  SocteCy, 
received  oidefs  from  the  Laboratory  Committee,  to  examnie  the 
various  processes  for  preparinsr  that  acid,  and  to  make  a  report 
accordingly.    That  this  report  was  nearly  as  follows  :— 

Having  tried  the  methods  of  Scbeele  and  Vauqoelini  I  find 
diem  nncertain  as  to  the  products,  and  more  especidly  in  the 
latter  case,  the  specific  gravity  of  Vaniinelin^s  add  always  ex-« 

ceeding  that  of  distilled  water,  probably  iVom  the  ])resence  of 
sulphocyanic  acid;  I  consequently  recommend  to  the  Com- 
mittee the  following  pfooess,  fonnded  on  Gay-I^issac^s  method 
<rf  obtaining  the  pore  acid  x 

**  Prepare  a  cijanuret  of  mercury  as  follows  :— Take  1  lb, 
of  finely  levigated  peroxide  of  mercury,  (the  hj/drargyri 
omdum  rvbrum,  of  the  Pihomoeopm,)  and  2  lbs.  of  powdered 
Ptuiftan  bias;  boU  them  in  a  glass  TOiiei  in  8  pine  of  dis- 
tilled  water  for  one  hour,  filter  and  coliM  the  cryitalf  ^lidi 
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the  filtered  liquoT  deposits  oncoolmg;  eTaporale  the  mother 

liquor  to  half  its  bulk,  and  set  aside  to  crystallize,  repeating 
this  operatioii  as  long;  as  crystals  form.  Take  1  lb.  of  crystal- 
lised cyanaret  of  mercury  in  powder^  I  lb.  of  ntariatic  add^ 
(specific  gravity  1.150,)  and  6  pints  of  mter ;  introdnee  this 
mixture  into  a  tabulat*  d  retort,  and  distil  6  pints  by  mea- 
sure. If  these  proportions  be  observed,  the  prussic  acid,  dis- 
solved in  water»  will  pass  over  free  of  muriatic  acid,  and  of  a 
spedfic  gravity  of  O.ddS.'' 

We  allow,  with  Dri  OranvtUe,  that  this  process  has  no 
merit  on  account  of  novelti/,  but  we  aver,  in  opposition  to  the 
Doctor,  that  it  affords  a  very  uniform  and  a  very  pure  pro- 
d'ucty  of  a  good  strength  ibr  pharmaceuticai  ttse»  ivhich  the 
otiier  processes  do  not;  and  therefore  fliat  the  aeid  which 
J3r.  Ci.  adniinisters  is  open  to  the  objections  which  he  errone- 
ously urges  against  the  improved  formula  above  given.  But 
the  Doctor  insinuates,  though  he  must  know  better,  that  the 
acid  sold  at  Apothecaries'  Hall  is  always  tnri>id,  yellowish,  and 
impure  ;  this  we  deny,  and  if  occasionally  yellow  and  turbid,  it 
is  in  consequence  of  age,  and  rather  an  indication  of  its  purity 
than  otherwise,  for  dilute  hydrocyanic  acid,  when  iree  from  iron, 
ndphiir,  and  chlorine,  deposits,  upon  long  keeping,  a  yellowiA 
powder,  which  we  belieTe  to  be  a  solid  coH^e^  ^miregenf  con- 
si  stins",  perhaps,  of  1  atom  of  carbon  and  one  of  nitrogen ;  for 
when  collected,  dried,  and  burned  in  oxygen,  it  affords  carbonic 
acid  and  nitrogen  only;  this,  however,  we  merely  throw  out  by. 
the  way,  not  having  hitherto  examined  it  with  due  precision. 

One  word  more  with  respect  to  the  Apothecaries'  Company : 
we  believe  ourselves  correct  in  stating  that  their  Laboratories  at 
Blackfriars  are  always  open  to  the  inspection  of  members  of  the 
College  of  Physicians,  upon  proper  application;  that  they  have  ' 
no  secrets,  but  on  the  contrary,  solicit  inspection ;  that  they 
are  di  all  times  ready  to  adopt  any  real  improvements  and  neces- 
sary alterations  in  their  processes  ;  and  that  they  implicitly  fol- 
.  low  the  directions  of  the  London  FharmacopCBia  in  the  iMnepa-* 
lations  Uwnia  contained;  excqiting  thatthey  have  the  sanction 
of  the  proper  officers  of  the  college  for  certain  modifications  ren- 
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.deied-lil  many  iastaacei  necessary  by  the  magnitude  and  extent 
of  dieir  operations. 

But  to  proceed  with  our  author's  book  : — ^The  third  section 
treats  on  the  presence  of  prosaic  acid  in  animal^  vegetable* 
and  mineral  aubatanoes.*'  We  are  told  at  ito  outset^  ^  that 
although  the  blood  cootains  the  principles  of  the  prussic  acid, 
it  is  not  there  found  ready  fornied,  since  they  require  the  pre- 
sence of  an  alcali  to  influence  that  peculiar  attraction  and  com- 
Iwiatiim  of  their  molecules  which  constitutes  the  acid  in  ques* 
tion.**  This*  and  the  two  following  paragnqphs,  one  of  them 
purporting  to  be  an  extract  of  the  anthor^s  notes  taken  at  Vau- 
quelin's  lectures,  are  to  us  quite  unintelligible :  there  is  alcali 
enough  in  the  bloody  if  alcali  only  were  wanted  to  influence 

that  peculiar  attraction  and  combination  of  molecules^**  as 
the  Doctor  learnedly  expresses  it,  which  constitutes  prusiic  acid« 
This  part  of  the  work  is  especially  bare,  and  betrays  a  "  poverty 
in  the  land/'  which  we  had  little  expected.  The  formation  of 
pfttssic  acid  by  the  combustion  of  animal  matter^  iaa  very  curi- 
ous but  difficult  branch  of  chemical  inquiry,  upon  which  we  had 
hoped  10  have  gained  some  information  from  Dr.  Granville's 
book;  he  either  should  not  have  meddled  with  iip  or  given  a 
dear  epitome  of  what  is  known  upon  the  subject. 

The  formation  of  prassic  acid  in  certain  diseases,  its  presence 
m  vegetable  products,  and  its  supposed  existence  in  the  mineral 
kingdom,  are  next  supeideially  adverted  to;  in  relation  to  the 
latter  subject,  "  we  may  instance,"  says  Dr.  G,,  as  the  only 
mineral  substance  which  has  been  found  to  contain  prussic 
acid,  the  fer  azurS  of  Haiiy/*  Whereas  Hatiy  himself  {TraHf  de 
Mineraloqie,  IV.,  121,)  speaking  of  the  term Prussian 
JBlue  applied  to  that  substance,  says,  Cette  denomination  (le 
parolt  6tre  Ibnd^e  sur  aucune  experience  decisive  and,  more* 
«ver,  we  have  the  joint  authority  of  Klaproth,  Fourcroy,  and 
Proust,  for  regarding  theyer  azure  of  Haiiy  as  diphosphate  of 
iron.  The  Doctor*s  suggestion  of  the  existence  of  Prussian  blue 
in  kqiis  lazuU,  is  equally  improbable.  The  colour  of  lapis  lazuli 
is  not  injured  by  a  low  red-heat,  and  it  is  used  by  the  painter 
under  tjie  name  of  tdtraimarvnej  as  a  most  permanent  colour 
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trlienai,  Hie  blue  of  prasturte  of  iron  ii  dotroyed  at  a  heat 
bekyw  ledttess,  and  ia  any  UitiigbiitpenBftneiit 

I  he  fuurth  section  coniains  an  account  of  the  pliysical  pro- 
perties of  the  ]^ttft»ic  acid,  uuaecessariiy  separated  from  lU 
fHf**"^'  histoiy  and  prapafatioii*  and  foUowed  by  **  Phjn- 
alo|[ioal  expariaieDti  nado  witli  tfaa  pm  lyd^ucywiic  Mtf,** 
constituting  the  0th  sectioii.  We  coBsider  tiw  emoaa  iiif«stif> 
gations  of  Mr.  Brodie  upon  this  subject  as  the  most  satisfactory 
that  have  hitherto  been  made,  and  as  thay  are  not  even  alluded 
tOyWeahaUdacliae  ttoaUing^  our  readm  with  Ihoae  hafo  do- 
tailed,  which  seem  chiefly  intended  to  penaade  tiie  pnbltc  Ikat, 
although  prussic  acid  is  perhaps  the  most  virulent  of  all  vege- 
table poisoos,  it  is  only  dangerous  when  improperly  or  empiri- 
isally  administered.  In  this  section,  Dr.  G.  has  the  bad  taste 
•to  retail  a  eonTersatton  which  passed  between  a  pemm 
f  anil,'*  afterwards  called  "  his  lordship,'*  and  a  ^  popular  pAy- 
siciariy*  respectinp*  the  Doctor's  book,  of  which  we  doubt  not 
a  new  edition  will  sooa  be  wanted,  and  in  which  we  recommend 
him  altogether  to  erase  it 

Passing  over  the  6th  section,  on  the  analogy  which  led  to 
the  use  of  prussic  acid  as  a  medicine,"  we  find  in  Uie  7ili,  among: 
other  matters,  an  enumeration  of  the  diseases  in  which  prussic 
add  has  proved  beneficial,  and  which  are  briefly  these ;  coughs 
of  all  sorts,—- hectic  fever,-H)on8«mption,-*4uithma, — durooic 
inflammation,  and  abscesses  of  the  lungs, — spitting  of  blood  and 
pleurisy,  and  a  long  list  oi  nervous,  local,  and  organic  diseases ; 
but  here  the  Doctor  proves  too  much. 

The  8th  and  the  concluding  sections,  relate  to  the  m  ans  of 
detecting  prassic  acid,  and  preventing  its  poisonous  ^RM:ts,  and 
to  the  history  of  its  intioducUon  into  medicine  ;  in  neitht  i  of 
which  do  we  remark  any  thing  either  very  new  <»r  very  import- 
ant, and  with  which,  therefore,  we  shall  not  prolong  our  review. 

The  second  part  of  this  Treaiue^  and  which  the  medical 
reader  will  consider  as  the  most  important,  contains  a  detail  of 
cases  in  which  prussic  acid  has  been  administered,  and  of  the 
efiects  which  it  has  produced.  As  far  as  we  can  understand 
this  kind  of  evidence,  it  appears  that  prussic  add  is  a  very 
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flffieiidoni  nmedy  m  whoopmg  cough ;  and  that  it  if  of  nngalar 

■errice  in  allaying      symptoms  wlueh  usually  attend  early 

stage  of  pulmonary  consuiaptioo.  If  Dr.  Granville  substnntiates 
his  opinion,  respecting  its  usefulness  in  the  latter  disorder^  we 
ahaU  consider  lam  as  having  conferred  a  greater  obligation  upon 
the  human  species  than  even  Jenner  himself  and  we  trust  thai 

he  will  leap  a  propoilionaLe  reward.  *  O* 


ITL  Betkerehea  experimentales^  mrles  Ckauxde  Construetionyle* 
Biims,  et  le$  MorHen  ordinaires.  Par  L,  J.  Vicat,  Ancien 
EUve  de  VEcole  Poly  technique,  &c. 

This  work,  containing  many  important  &ets  relatmg  to  cal» 
careous  Cements,  and  Hydraulic  and  Common  Mortars,  is  the 

fruit  of  an  immense  number  of  experiments,  the  results  of 
which  are  arranged  in  25  tables.  These  are  preceded  by  a 
aenes  of  remarks  and  details  in  which  the  general  laws  and 
effects  are  deduced  and  stated,  but  which  lose  the  greater 
part  of  their  value  if  separated  from  the  tabular  results.  The 
following  selection  contains  some  of  the  results  obtained  by 
M.  Vicat,  and  wiXL  give  an  idea  of  the  importance  of  his  work. 
It  is  only,  however,  by  referring  to  the  work  itself  that  a  true 
estimate  of  its  value  can  be  obtained. 

Trial  of  Limeslouts.—ll  la  ui  ihii  utmost  consequence,  espe- 
cially in  public  works,  to  ascertain  the  quality  of  the  lime  to 
be  employed,  and  yet  chemical  analysis  requires^  praetioe 
and  knowledge  which  every  architect  does  not  possess.  It  is 
always  more  easy  and  certain  to  submit  a  fragment  of  the  stone 
whicli  is  to  be  tried  to  common  calcination  in  a  lime-kiln,  or  as 
we  frequently  do,  with  charcoal  in  a  forge,  (for  coal  forms 
clusters  with  the  stone,)  to  slake  it  in  the  common  way,  and 
make  a  paste  of  it,  which  is  to  be  placed  at  the  bottom  of  a 
vessel  filled  with  pure  waur.  If,  at  the  end  of  8  or  10  days, 
this  paste  has  become  hard,  and  resists  the  hnger,  it  is  a  proof 
that  the  stone  tried  will  furnish  hydraulic  lime;  if,  on  the 
contrary,  it  remains  soft,  it  is  the  character  of  common  lime.'^^ 
p.  5. 
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To  eom/ert  Common  Lime,  into  HydratUic  Lime* — The  ope^ 
ratton  to  be  desccibed  is  a  trjte  synthesis,  which,  by  the  action 
of  fire,  unites,  in  an  intimate  maimer,  the  essential  principles 

which  analysis  separates  from  hydraulic  lime.  The  lime  to  be 
modified  is  to  be  left  in  a  dry  and  covered  place,  until  reduced 
^K>ntaneottsly  into  powder,  and  afterwards  mixed,  by  the  aid  of 
a  little  water,  with  a  certain  quantity  of  grey  or  brown  clay,  or 
simply  with  brick-eurili,  and  this  made  into  balls,  which  when 
dry,  are  to  be  heated  to  the  necessary  degree. 

"  Ck>maion  lime  will  require  20  per  cent,  of  clay ;  intermediate 
limestone  will  require  15  per  cent ;  and  10,  or  even  6,  will  be 
sufficient  for  those  which  already  possess  hydraulic  properties 
to  a  certain  extent.  When  the  quantity  is  raised  to  33  or  40, 
the  lime  obtained  will  not  slack,  but  is  easily  pulverized,  and 
wiH  make  a  paste  that  hardens  very  readily  under  water.  When 
the  day  is  nuxed  with  pebbles,  ^c,  it  is  to  be  tlirown  into  a 
large  quantity  of  water,  well  mixed  with  it,  and  the  finer  part 
run  off  into  a  convenient  place.  It  may  then  be  mixed  with  the 
lime  in  powder,  and  made  into  balls ;  the  quantity  required  is 
eaaily  ascertained  by  a  little  practice. 

*'  It  inust  not  be  supposed  lluit  the  clay  baked  alone,  and 
then  added  to  common  lime,  in  the  proportions  mentioned,  will 
give  fhe  sama  results  as  when  the  two  substances  are  mixed 
beibce  bong  healed.  The  fire  modifies  the  one  substance  by 
the  other,  and  gives  rise  to  a  new  compound,  which  enjoys  new 
properties." — p.  7. 

'  **  If  fragments  ofxommon  lime,  and  a  mixture  of  coal  and  char- 
coal be  ]^aced,  stratum  super  stratum,  in  a  small  brick  fiimace, 
and  burnt ;  and  if,  as  the  substances  fall  by  the  dissipation  of  the 

combustible,  the  lime,  which  passes  through  wilh  the  cinders, 
be  returned  with  fresh  fuel  to  the  furnace,  and  the  process  be 
coDtSnned  15  or  20  hours,  according  to  the  size  of  the  frag^ 
mants,  an  orer-calcbied  lime  will  be  obtained,  which  will  not 

slake,  but  which,  when  reduced  into  a  fine  powder,  and  made 
into  a  ductile  paste,  has  the  property  of  hardening  under  water.** 
—p.  16. 
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On  Slaking, — Quick-Ume,  thrown  into  a  proper  quantity  of 
water,  splits  with  noise,  produces  a  bubbling^,  liberates  hot  and 
iiightly  caustic  vapours,  and  at  last  forms  a  thick  paste.  Ooi^ 
part  of  common  lime*  thus  slaked^  is  expanded  into  3.1  parts  of 
paste.  If  a  sufficient  quantity  of  water  has  not  been  added  in 
the  first  instance  to  the  lime,  it  is  necessary  to  wait  till  it  is 
cold  before  more  be  given.  If  a  second  portion  be  poured  on 
whilst  the  lime  is  hot  from  the  effect  of  the  first  insufficient 
quantity,  then  the  ^e  does  not  divide  well,  but  remains 
nular.  This  process  is  called  ordinary  ikJdng,  or  the  first 
process.  \ 

Quick-lime  plunged  into  water  for  a  few  seconds,  and  with* 
drawn  before  it  begins  to  splits  then  hisses,  splits,  and  bursts 
apart  with  noise,  and  falls  into  powder.  This  powder,  when 
cold,  does  not  heat  by  the  addition  of  more  water.  One  part  of 
lime  thus  slaked,  expands  into  1,6,  or  1.7  parts  by  measure* 
Hiis  is  called  tUtkmg  bjf  immershnf  or  the  second  process. 

**  If  quick-lime  be  exposed  to  the  air  it  falls  to  powder,  one 
part  increasing  in  volume  to  1.75,  or  even  to  51.55.  This  is 
called  spontaneous  slaking,  or  the  third  process." — p.  16. 

Hydraiesof  Lime. — ^Lime  slaked  in  these  three  ways  was  made 
into  masses  with  water ;  these  were  dried  in  the  sun,  and  then 
their  resistance  or  tenacity,  and  their  hardness,  ascertained ;  and 
tlie  result  was,  that  for  all  kinds  of  lime  the  rusistaiice  and  the 
hardness  was  in  proportion  to  the  expansion  in  bulk  by  the 
process  of  slaking,  t.  the  process  whidi  divided  the  lime 
most  completely,  gave  a  hydrate  of  the  greatest  strength.***** 
p.  25. 

Effects  of  Slaking  on  the  Hydraulic  Mortars. — It  appears, 
from  experiments  on  the  hydraulic  mortars  made  from  common 
lime,  intermediate  or  meagre  lime,  and  lime  slightly  hydrau* 
lie,  that  the  three  modes  of  slaking,  arranged  according  to 

the  order  of  their  superiority,  are  the  third,  the  second,  and  the 
hrst;  but  that  for  highly  hydraulic  lime,  the  order  becomes 
reversed*  If  common  lune  be  considered  as  the  commence- 
ment of  the  scale,  and  we  pass  from  that  through  the  variou» 

shades  of  difference  to  the  h)  (liaulu  linie  which  is  most  meagre. 
Vol.  X.  2  £ 
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•ndiriiieii  will  last  degree  on  tlia  icak^  the  dmr- 

ences  resulting  from  the  methods  of  slakino:  diminish,  at  last 
disappear,  and  then  increase  in  the  opposite  direction." — p.  42, 

^  AcHon  of  Water  im  Jfydramlic  Jtfortorff.— >The  distolving 
actton  of  water  on  hydraulic  mortars  appears  to  cease  when  it 
has  removed  the  excess  of  lime  that  was  either  in  weak  com- 
bination, or  entirely  at  liberty ;  and,  it  was  found  that  the 
quantity  which  remahie4  after  the  actton  ceased,  was  nem 
fitf  ftooA  that  which  had  heen  ascertained  to  be  the  best;  from 
whence  the  following;  rule :  To  find  in  all  possible  cases  the 
proportion  of  lime  which  is  most  fit  for  any  puzzolana,  a  ball  of 
the  hydraulic  mortar,  nearly  an  inch  in  diameter,  mnst  be  made, 
having  rather  an  excess  of  lime ;  this  must  be  exposed  for  a 
year  under  pure  water  which  is  to  be  chan^  d  frequently,  and 
then  the  quantity  of  lime  which  has  disappeared  is  to  be 
ascertained  either  by  analysis  or  otherwise,  and  subtracted 
from  the  whole  quantity,  and  the  difference  gives  the  proportioii 
required  for  the  quantity  of  pnzzolana  taken.'^^p.  56. 

**  Effect  of  Lune  on  Hydraulic  Mortars, — 1, Excess  of  lime  in 
a  hydraulic  mortar  retards  its  setting:  the  proportions  most 
IhTourable  to  the  setting  are  also  those  which  glTe  the  greatest 
strength. 

"  2.  Powerful  })uzzolanas,  combined  witli  common  lime,  harden 
much  sooner  than  if  combined  with  hydraulic  lime ;  but  hy- 
draulic lime  has  the  advantage  when  combined  with  a  less  acthre 
puzKoIana. 

"  3.  1  lie  sccoud  and  third  process  of  slaking  appears  gene- 
rally to  accelerate  the  setting  more  than  the  first. 

4«  Hydraulic  mortars  made  with  common  lime  harden  more, 
or  make  more  progress  from  the  second  to  the  third  year,  than 
from  the  first  to  the  second,  so  that  it  may  be  said  tlie  rapidity 
of  their  progress  is  accelerated. 

5.  The  resistance  of  hyd^nlic  mortars,  made  with  lime 
slightly  hydraulic,  also  undergoes  an  acceleration,  bat  much  less 
than  in  the  former  case. 

"  6.  The  progress  of  mortars,  made  with  lime  eminently 
hydraulic,  begins  to  diminish  at  the  end  of  the  second  year. 
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I  Hence  hydrantie  mortan,  made  wtlii  common  linle,  require 

I  more  lime  tliau  the  others  to  attain  their  maximum  of  resistance.'' 

f  —-p.  58. 

I  the  action  of  the  fire  has  caused  in  the  small  proportion  of  silez 

I  and  almnine,  mixed  with  the  pure  calcareous  matter,  gives  to 

I  the  compound  which  results,  the  power  of  acting  ohemicaiiy  bj 

tine  intenrention  of  water  on  the  new  silioeona  aabstanceB» 
added  in  the  state  of  sand.   It  is  this  drenmstanoe  which 

coiiitilulcs  the  dibUaclive  and  esseuliai  character  of  h^diauiic 
lime.'— p.  73. 

On  ffte  Use  of  ike  SHiceaiu  &uicf.-:-Aocording  to-  our 
results,  the  difoent  sands  range  in  the  following  order  of 

superiority. 

.  For  highly  hydraulic  lime  :  1.  Fine  sand.  2.  Sand  of  un- 
equal siae  resulting  £rom  the  mixtare  of  .fine  sand^,  Mtfaer  with 
coarse  sand  or  with  small  gravel.   3.  Coarse  sand. 

For  lime  moderately  hydraulic :  h  Uized  sand*  2»  Fine 
saud.  3.  Coarse  sand. 
I  For  common  lime ;  I.  Coarse  sand.  2.  Mixed  sand.  3.  Fine 

sand.-^.  74. 

Rapidity  o/I>enccaftofi.~Mortar8  made  from  hydraulic  lime, 

which  have  the  power  of  soliditying  all  tlie  water  they  cokiuim, 
require  to  be  dried  slowly.    They  lose,  according  to  circum* 
1  stances;  namely,  by  common  desiccation,  three-tenths,  and  by 

I  vapid  desiccation  eighth-tenths  of  the  force  which  they  would 

■  acquire  by  slow  desiccation.''— p.  77* 

I 

I 
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*  Art.  XIX. — Astronomicai  and  NauUcal  CoUectums. 

No.  IV. 

It  is  not  unusual  to  employ,  in  the  calculation  of  eclipses, 
iBStaad  of  the  true  latEtade,  a  latitude  reduced  aecording  to  a 
table  of  Mayer,  m  order  to  determiae  die  effect  of  the  earth's 

ellipLicity  ou  the  lunar  paiullax  :  and  the  same  correction  may, 
in  some  cases,  be  thought  necessary  for  the  very  accurate  coni- 
pntatiofi  of  lunar  dif tanceSi  for  the  purpose  of  determining  the 
longitude. 

Professor  Vincc,  in  his  valuable  System  of  Aitronomy,  observes, 
(yol.  i.  n.  17^)  that  *'  the  most  elegant  and  simple  metliod  of 
finding  the  paraUax  in  latitude  and  longitude  on  a  spheroid^  is 
the  following,  given  by  Mayer.  Subtract  die  angle  [formed  by 
the  vertical  line  with  the  earth's  semidiameter]  from  the  latitude 
on  the  spheroid,  and  you  get  the  .  •  latitude  of  the  point  re- 
dnoed  to  a  sphere*  Also  the  horiaontal  parallax  must  be  adapted 
to  the  [corrected  radlas.)  .  .  The  latitude  thus  reduced,  and 
the  horizontal  parallax  thus  found,  are  to  be  employed  iu  compnt- 
ing  the  moon's  parallaxes  in  longitude,  latitude,  right  ascension, 
and  declination^  which  will  now  be  performed  by  the  rule 
fimnded  on  the  hypothesis  of  the  earth  being  a  sphere.** 

Thus,  if  the  latitude  of  Greenwich  is  51^  28'  40  ,  we  are  to 
deduct  14'  29  ",  and  employ  51®  14'  U%  which,  when  the  moon 
is  near  the  equinoctial,  and  on  the  meridian  of  the  place,  makes 
alone  a  difierence  of  about  8*  in  the  parallax;  that  is,  taking 
the  ellipticity  jl^:  whidi  is  a  correction  not  wholly  inconsi- 
derable. 

But,  supposing  tlie  moon,  as  may  easily  happen,  to  be  con^ 
sideraUy  to  the  north  of  the  east  or  west,  this  correctkm  will 
be  not  merely  superfluous,  but  absolutely  erroneous,  since  m 

truth  a  smaller  correction  of  an  opposite  nature  is  required. 

When  the  moon  is  due  east,  or  due  west,  her  altitude  is  not 
affected  by  the  obliquity  of  the  sur&oe;  since  the  pevpendicalar 
to  the  meiidian  is  obftously  parallel  to  the  snrflgice  cf  the  sphere : 
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wad  when  ihe  pasm  b^food  Ihete  poinlSy  bar  a|i|i«niit  altitede, 
instead  of  beiof  dimiAiBhed     tbe  dUpticity,  k  «Blvattj  is* 

creased  by  it. 

The  whole  effect  appears  to  be  mo$L  ccmvenientiy  computed 
by  coMidering  tb»  plaoe  of  die  oppmn  nnldi  at  almya 

brought  nearer  to  die  pole  diaii  die  tme  leaith,  by  a  quantity 

dLpeudiag  ou  the  latitude  only,  and  which  is  ec[uul  to  -^1^  cos, 
2  (lat.— 45")=yjy  COS.  2  laU-QO^rr  aiy  sin.  2  iat,  or  to  11'  14* 
X  siiu  ^  lat;  and  the  correction  of  the  apparent  idtitnde  wiii 
be  obtained  by  multiplying  this  quantity  into  the  cosine  of  the 
azimuth.  The  computdtion  bein^  referred  to  this  point  uislcad 
of  the  apparent  zenith^  it  will  be  necessary  to  apply  the  same 
correction,  in  the  case  of  a  lunar  distance^  to  both  the  altitudes 
concerned,  according  to  the  respeetiTe  aiimttdis,  by  means  of 
the  following  rule : 

Azmuihal  ConeeHfrn  Q/.ParaUaxm 

Add  together  the  logarithmic  cosecant  of  twice  the  latitude, 
the  secant  of  the  aaimnthy  and  the  eoMtant  logsiidim  1.1K048, 

the  sum  will  be  the  proportional  log^irithm  of  the  correction  cf 
tlie  altitude  for  the  earth's  ellipticity,  to  be  added  when  the 
moon  or  star  is  north  of  die  east  or  west  in  die  northern  hemis- 
phere,  and  to  be  subtracted  when  sontfa,  and  the  retene  in  the 
southern  hemisphere.  Hie  altitudes  so  corrected  will  gire  the 
true  parallax,  irom  the  reduced  equatorial  parallax,  by  the  ordi- 
nary rales,  and  the  refraction  without  aeosibk  error. 

ii*  PUuies    ike  Comet  qf  1822,  campuied  by  Professor  £sc&£, 
and  eommuiMcaieA  hy  Or,  Oi^beks. 

Professor  Endce  has  considered  the  effects  of  Saturn,  Jupiter, 
Mars,  the  Earth,  Venus  and  Mercury,  on  the  Comet,  throughout 
the  whole  interval  from  1786  to  1819;  but  h*  has  found  that 
the  attraction  of  Jupiter  only  wilLhaTe  any  material  effect  on  the 
time  of  the  nez|  perihelium,  in-  1822 ;  this  effect,  however^ 
being  very  consklerable,  smce  the  least  distance  of  the  comet 


Digitized  by 


4U 


FkM$  rftke  Comtt  of  im. 


ftM  Jopkier  will  be  oalj  1.136»  so  that  the  pUMgetluoiigk  the 
periheiim  w9  he  retarM  by  H  more  than  9  days.  Hie  par- 
ticulars will  be  inserted  at  large  in  the  Berlin  Almanac  for  1823. 
In  order  to  extend  the  calculation  beyond  the  probable  grounds 
of  iMeertahityy  ProlSessor  Encke  has  amned  two  hypotheses; 
tba  oae  assigning  a  period  longer  by  a  day  than  the  other,  and 
a  mean  distance  greater  in  proportion :  the  corresponding  ele- 
ments  are  these— 
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Angle  of  eccentricity  •••••••••• 
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LOOAEITHMS  Of  THB  DimHCB. 

Mean  Time 
at 

O      V  —  ■ 

From  the 

From  the 

Degree  of 

Li?ht 

NOON 

Feb.  25 

0.39055 

0.011 

Blarch  5 

O.OIS 

'  13 

0.15899 

0.3G792 

0  oin 

21 

0.12389 

0.36214 

0.020 

.  29 

0.08371 

0.33315 

0.027 

April  6 

0.03702 

0.31062 

0.037 

*^  14 

9.98171 

0.28410 

0.054 

22 

9.91472 

0.26277 

0.064 

30 

0.83159 

0.2151-5 

0.14G 

May  8 

9.72737 

0.16927 

0.2^ 

16 

9.60748 

0.10781 

0.675 

24 

9.53834 

0.01902 

1.396 

June  1 

9.60748 

9.90237 

1.737 

9 

9.72737 

9.77460 

1.802 

IT 

9.8B1M 

25 

*>.9l  !72 

9.50899 

2.583 

July  8 

9.98171 

9.43059 

2.723 

11 

O.OI70i 

9.4748S 

I.T21 

19 

0.0S372 

9.59215 

O.BOi) 

S7 

0.12389 

0.7iai6 

In  the  determiiiation  of  the  degree  ofbrightness,  the  unit  is  sup- 
posed to  be  tliat  which  the  comet  exhibited  the  5th  January,! 8 19. 
It  then  appeared  in  the  field  of  the  telescope  st  the  Munetune  with 
a  fine  nebula  in  the  head  of  AqnariiM,  n.  77  of  Bode,  or  n.  ^  of 
the  Cotmaisittnce  des  Tern,  and  was  predsely  of  the  same  nra|[^ni« 
tude,  form,  and  brightness.  When  the  comet  was  first  discovered, 
on  the  20th  October,  X805|  its  brightness,  in  t^ms  of  thia  vmt, 
was  1.3219  ai^d  it  was  then,  considered  as  equal  to  that  of  a  star 
of  the  fifth  magnitude.  In  the  beginning  of  July,  1833,  there- 
fore, it  will  be  brighter  tliaii  a  star  of  the  fourth  magnitude- 
It  appears  from  this  ephemeris,  tiiat  we  shall  not  be  able  to  see 
the  comet  in  Europe  in  the  spring  of  1832,  becaiise  it  will  be  too 
faint  in  comparison  with  the  evening  twilight.  Whether  it  may  be 
possible  to  discover  it  in  December  1821,  or  January  1822,  with 
very  powerful  telescopes,  is  very  doubtful.  But  in  southern  lati- 
tudes it  will  be  easily  discoverable  as  soon  ais  the  9th  or  10th  of 
June,  1822,  since  it  will  be  sufficiently  emerged  from  the  solar 
rays,  and  of  the  brightness  of  a  star  of  the  fifth  magnitude.  The  . 
delay  of  nine  days  in  the  passage  of  the  perihelium,  from  the  ac- 
tion of  Jupiter,  prevents  the  subsequent  i^pproadi  of  the  comet  so 
near  to  the  earth,  as  Dr.  Olbers  had  computed,  on  the  hypothe- 
sis of  itji  arrival  at  the  perihelium  on  the  15th  or  16tii  of  May, 
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iii.  i4n  Eiimi^  on  the  eaiiust  and  most  cmvcnunit  Method  of  ceUcU' 
latuic)  the  Orbit  of  a  Comtt  from  Ohservatwns*  My  WiLl«LAM 
Olbebs,  M.D.  8vo.  Weimar^  1797. 

[ContiBaed  from  Vol.  IX.  p.  149.1 

SlCTIOlf  II. 

On  sovie  Equations  of  the  I'U  dt  and  Second  Order,  which  have 
been  proposed  for  determiniiig  the  Equations  of  Comets, 

§  20. 

The  suppositions  which  have  been  made  the  foundation  of 
tlie  iq;»prosimate  sohitions,!  lead,  when  geometricaUy  con- 
sidered, liirther  than  the  condusions  which  have  been  drawn 
from  tlieni.  Asauuiiag  that  the  path  of  ihe  comet  is  a  riglit 
line,  described  witli  an  equable  velocity,  the  distances  of  the 
comet  jfrom  the  earUi  may  be  found  b j  equations  of  the  first 
decree.  The  suppofttion,  thai  the  diord  Is  divided  by  the  re- 
Tolving  radius,  in  the  proportion  of  the  times,  leads  to  equations 
of  the  second  degree,  from  which  these  distances  may  be  de- 
termined. Tiieaa  equations  requiie  so  mnch  the  more  a  par- 
ti|mUtf  iaYeetigalioii»  ^^y  b«fe  been  lecommended,  not  only 
by  their  inv«>tors,  but  by  other  nmthematiclatts,  far  beyond 
their  n  al  merits  ;  and  have  been  condemned,  on  the  other  hand, 
bj  tiiose  who  have  ju&t(y  rejected  them,  upon  grounds  not  alto- 
gdjiher  aattafaiAory*  O' 

The  problem  of  finding  a  line,  whieh  shall  be  cut  by  three 
others  in  a  given  proportion,  is  of  an  indeterminate  nature.  It 
is  known  tliat  the  condition  is  fulMed  by  any  of  the  tangents 
of  a  parabola,  of  which  the  three  given  lines,  together  with  one 
line  which  is  cut  by  them  in  the  required  ratio^  are  also  tangents^ 
so  that  the  curve  is  completely  ascertained  by  its  four  tangents. 
But  tlif  problem  is  only  indeterminate,  so  long  as  the  three  lines 
i^emain  in  one  plane.  When  tlxey  are  not  in  (me  plane,  there 
is  onfy  a  single  position,  in  which  a  line  passing  through  a 
^iven  point  in  one  of  them^  will  intersect  the  two  o^ra.  If  we 
add  the  condition,  that  this  line  must  be  divided  by  them  in  a 
given  proportion,  the  points  through  which  it  must  be  di*awu 
are  all  given,  and  by  an  equation  simply  linear.  In  this  manner 
BouGVBK  thought  it  possible  to  determine  the  i!ifttanff>f  fion 
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tha  earthy  and  evea  the  elements  aad  nature  of  the  orbit,  irou 
thm  otMenrations  at  «hort  iatenrals  of  time.  The  equationt 
deduced  from  this  supposition,  retaining  the  notation  already 

adopted,  would  be  t  :  t"  =  (ar'  —  a:")  :  (x"  —  x ~  —  y") : 
(y"  — y"')  =  (2'  — O  —  whence  f',^",  and^'"  might 
be  deduoed  by  means  of  linear  ec^uations  only ;  and  since  these 
values  of  ^'  and  would  be  independent  of  the  motion  in  a 
parabola,  we  might  obtain  from  them,  if  they  were  perfectly 
accurate,  by  comparing  them  with  the  whole  tune  intervening, 
not  only  the  situation  and  dimenstons,  but  also  the  nature  of 
the  conic  section  in  which  the  comet  reTolves. 

§  22. 

There  is,  iiowever,  acasein  which  die  problem  again  becooies 
undetermined,  even  when  the  lines  ate  not  m  a  single  plaiie. 

If  tJiey  are  all  parallel,  no  right  line  can  cut  them  all ;  and  iu 
other  cases,  there  is  only  a  smgie  line  for  each  point  oi  one  line 
that  can  cut  the  otiiec  two,  but  it  may  lumpen  thatall  sueh  lines 
must  neoesyanly  be  cut  in  the  same  proportion ;  and  tlue  will 
occur  when  the  points  to  which  the  three  lines  tend,  speaking 
astroAomically,  are  found  m  a  great  circle,  ox  geometrtcaiiy, 
when  they  ate  parallel  to  thre^  lines  lykg  in  any  one  plane. 
8ndi  must  be  the  caae  whenever  more  than  one  line  is  divided 
in  the  same  proportion  by  the  ^vee  which  it  intersects.  Hence 
it  follows,  that  if  the  portion  of  the  earth's  orbit,  described  in 
the  given  interval,  were  a  straight  line,  and  the  earth's  velocity 
eqnet^y  tiuB  line  would  be  diiided  by  the  line  of  diraetioa  in 
ihe,same  proportbn  \nik  the  supposed'  portioa  of  the  comet's 

orbit;  so  that  the  relative  position  of  these  lines,  with  respect 
to  the  lines  of  direction,  would  remain  completely  undetermined, 
and  Bouo  vM*e  equation  would  lead  to  no  oondnsion  whatever* 
The  conclusion  obtained  from  it  muat  therefime  depend  on  the 
deviation  of  the  earth's  orbit  from  a  straight  line,  and  on  the 
change  of  its  velocity,  whibt  the  curvature  of  tlie  comet's  orbit, 
wkdiAi  is  often  coiisiderahfy  greater^  is  totelly  neglected*  In 
fitct,  if  we  suppose  the  earth^s  motion  equable  and  rectiKBear^ 
we  shall  have  the  equations  t' :  t  "  zz  (R'  cos.  A'  —  R"  cos.  A") : 
(R"  COS.  A"  ^  R '  cos.  A")  =  R'  sin.  A^-  R  '  sin,      :  (R '  siu. 
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A"— sm.  A'"X  (tnd  by  comparison  widi      eqoationt  in 

§21,  ^' :  r  =  (e'  COS.  a*  —  COS.  O :  cos. »"  —  f'"  cos. 
=:  sm.  a  —  ^'  sin.  a")  :  "  sin.  «"  —  5'"  sin.  a!")  zz  tang, 
ir  taug.  /S'^ :  tang.  0'  —  e'"  tang.  which  obvioudy 
ndicate  only  the  proportions  of  f%  f\  and  f%  to  each  other,  and 
not  their  actaal  Vaine.  Hence  we  may  understand  the  remark 
of  Lambert,  that  Bougueu  had  attempted  to  hud  the  distance 
oIl  the  comet  by  means  of  the  minute  verse  sine  of  the  earth  s 
orbit,  and  Lagaahob's  observation,  that  Bouoveu's  solution  is 
not  correct,  even  for  mfinitely  small  portions  of  the  orbit;  for 
hodi  the  magnitudes,  compared  with  each  other  in  their  evanes- 
cent state,  are  of  the  same  order.  But  it  is  not  correct  to  infer, 
as  this  great  geometrician,  and  PiveEE'  after  hiniy  have  done^ 
tel  no  pofftton  of  a  comet's  otfait  must  be  aasumed  as  strai^t, 
even  for  the  purposes  of  approximation  ;  since  Boscovicli's  con- 
struction, for  example,  proceeding  on  this  supposition,  affords  a 
result  approaching  to  the  truth,  and  becomes  even  pofectly  ae^ 
curate  when  the  interral  Is  enmescent  In  &ot,  Boscovich 

supposes  only  that  the  verse  sme  vcuiishcs  in  coiiiparison  with 
the  length  of  the  arc,  and  the  ditierence  of  the  velocity  in  com- 
parison widi  the  whole  veloci^,  which  is  perfectly  justifiable* 
Nor  does  LAPXiACB'a  olfeclion  to  this  method  appear  to  be 
mndi  more  important,  which  is,  that  it  may  sometimes  indicate 
a  retrograde  motion  instead  of  a  direct  one,  or  the  .reverse  ;  for 
since  the  equation  of  the  sixth  degree,  on  which  the  solution 
depends,  may  have  smnd  real  roots,  and  must  hate  two,  the 
ambiguity  is.  nwqrorable  from  Ihe  nature  of  the  problem,  and 
Laplace  himself  has  only  avoided  it  by  means  of  a  supernu- 
merary equation,  which  he  calls  an  equation  of  security.  We 
may  easily  undtrstand  how  it  happened  ttfaat  Bougubr  waa  so 
fortunate  in  applying  his  mediod  to  the  comet  of  1739;  for  this 
comet  haviiip^  been  much  more  remote  from  the  sun  than  the 
earth,  its  orbit  was  much  less  curved  than  that  of  the  earth,  so 
tiiat  it  might,  without  any  great  inaccuracy,  be  .considered  aa 
comparatively  straight;  and  it  is  only  in  sudi  cases  aa  this^ 
when  the  comet  is  very  remote,  and  ike  arc  which  it  describes 
comparatiYely  short  and  little  curved,  that  BoyauER's  method 
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IS  capable  of  afTordin^  any  thing  like  a  true  result;  in  all  otlier 
cases  it  is  totally  useless. 

§  S3. 

Tlie  same  remark  may  be  applied,  and  for  a  similar  reason, 
to  another  problem,  which  has  excited  much  attention  among 
those  who  have  cultivated  the  theory  of  comets ;  that  is,  haying 
four  right  lines  given,  to  find  a  fifth  that  shall  cut  them  in  a 
given  proportion.   Wrbk,  Newton,  Greoory,  Cassiiti,  and 
Lambert,  have  given  solutions  of  this  piubiem  ;  and  it  has  fre- 
quently been  proposed  to  consider  the  path  of  a  comet,  between 
fonr  observations,  not  remote  from  each  other,  as  a  right  line, 
described  with  an  equable  velocity ;  and  by  means  of  this  pro- 
position  to  deduce,  from  the  four  observed  longitudes,  the 
curtate  distances  of  the  comet  from  the  earth.    If,  indeed,  the 
four  given  lines  are  not  in  one  plane,  the  position  of  the  fifthi 
which  cuts  them  all,  is  determined  without  any  regard  to  the 
proportions  of  the  segments;  so  that,  ifwe  took  the  latitudes  into 
consideration,  we  might  determine  the  orbit  from  the  four  ob- 
servations, merely  upon  the  supposition  that  the  portion  consi* 
dered  is  a  right  line,  without  any  regard  to  the  velocity.  The 
position  of  this  line  would,  however,  require  the  solution  of  an 
equation  of  the  eighth  degree,  and  in  form  somewhat  compli- 
cated.  It  would  also  i  c(|aire  the  same  limitations  as  the  method 
of  BouGUER,  though  it  would  be  considerably  more  useful^  for 
the  velocity  of  the  comet  is  always  the  most  unequal  when  its 
motion  is  tiie  most  nearly  rectilmear,  and  the  reverse.   It  must^ 
howevc  1,  l)c:  remarked,  that  no  person  seems  to  have  made  an 
expcrimcut  of  the  method  m  question,  at  least  with  any  success. 
Even  Cassiki,  who  founded  his  whole  theory  of  comets  upon 
it,  never  actually  reduced  it  to  practice.   The  method  by  which 
he  succeeded  in  determining  the  distance  of  the  comet  in  1729, 
is  ditferent  from  this,  though  not  very  essentially,  and  the  pro- 
blem of  Wrbn  might  have  been  applied  to  this  comet,  for  the 
same  reason  that  the  error  of  Bovgukr's  result  was  inconsi- 
derable.  Cassiki  indeed  attempted  to  apply  it  to  the  comet  of 
1742,  but  he  complains  that  the  observations  are  not  sufficiently 
accurate  for  the  purpose ;  this,  however,  is  not  the  true  reason 


Digitized 


420 


Olben'  EtMjf  am  ComeU, 


of  bit  Hulme,  the  method  »  as  littU  adapted  to  findii^ 
the  true  diilance,  at  that  of  Bovoirea.   If  we  aappose  the 

tai  th  to  describe  a  rio^ht  line  duriuL^  the  observations,  with  an 
equable  velocity,  the  problem  will  become  indeterminate ;  coa- 
•equently,  the  cunratiure  of  the  earth's  orbit  must  aflbrd  the 
tea ult  which  is  obtained,  while  that  of  the  comet's  orbit  it  neg^ 
Iccted.    This  omission  is  by  no  means  waiiaiita1)ltj,  aud  the 
method  can  be  of  no  manner  of  service  even  it  tlie  intervals  be 
iahnitely  small,  and  the  observations  perfectly  correct,  unless 
the  comet  he  many  times  further  from  the  sun  than  the  earth. 
It  might,  for  example,  have  been  waployed  with  some  advantat^c 
in  tlie  case  of  the  Georgian  planet,  before  the  true  nature  of 
this  body  was  discovered.   I  omit,  for  the  sake  of  brevity,  the 
demonstration  of  my  assertion  .that  the  problem  becomes  inde- 
terminate when  the  earth  is  supposed  to  describe  a  right  line 
with  a  uniform  velocity,  although  it  mav  be  t  xhiluli  d  iji  diiiVieuL 
forms  ;  and  i  shall  only  remark,  that  the  four  hues  of  direction, 
and  the^wo  portions  of  the  orbits,  are,  upon  this  supposition, 
tangents  of  one  and  the  same  paraboht,  of  which  every  other 
tangent  is  dii^ded  in  the  same  proportion  by  the  lines  of  direc- 
tion.   This  ambiguity  seems  to  have  escaped  the  penetration  of 
tlie  celebrated  LAMBa&T,  notwithstanding  the  labour  he  em- 
ployed on  the  problem,  for  the  proposal,  by  which  he  attempted 
to  improve  it,  renders  it  completely  indeterminate,  and  conse- 
quently  useless.    Lalande  inlurms  us  that  Boscovicii  had 
long  ago  shown  the  insufficiency  of  this  method,  as  well  as  of 
Bovgvkr's  ;  but  I  am  not  acquainted  with  the  nature  of  his 
demonstration* 

^  24. 

On  the  whole,  therefore,  it  appears  that  equations  of  the  first 
degree  are  insufficient  for  the  solution  of  the  problem,  since  the 
distance  must  be  determined  from  magnitudes  of  the  same 
order  with  those  which  are  neglected,  when  the  motion  of  the 

comet  is  supposed  to  be  equable  and  rectilinear. 

i  25. 

If  we  assume  that  the  chords  of  both  orbits  are  divided  by  the 

revolving  radii  iu^the  prupuition  of  the  two  iiittij:valt>  of  time, 
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thi  pru|)ortion  of  the  true  or  of  the  curtate  distances  of  the 
comet  from  the  earth  may  be  foimd  for  the  first  aiul  third  ob- 
servatiihiSy  as  will  appear  in  the  next  section.  Now  a  fourth 
and  a  fifth  observation  may  a^ain  be  combined  with  tbe  third, 
aiul  we  may  obtain,  by  means  of  these,  the  proportion  of  tlie 
first,  third,  and  fifth,  distances  ;  and  having  this  proportion,  we 
may  determine  the  distances  themselves,  from  the  condition 
that  th^  sun  must  be  in  the  plane  of  the  oibit 

In  order  to  show  this,  we  need  only  to  timl  an  equation 
between  a%  z,  and  the  longitude  of  the  node  and  the  iaclinft" 
tion  of  the  orbit-of  the  comet.  Let  S  be  the  centre  of  the  son, 
Sqi»  a  line  pointing  to  the  vernal  eqninox,  S  ^  the  line  of  the 


A 


nodes ;  let  S  A  be  a:,  AB  =  y,  B  C,  perpendicular  to  the  ecliptic 
=:  and  C  the  place  of  the  comet.  Now  if  BD  be  p^rpendi- 
cular  to  S  BDC  will  be  the  Inclination  of  the  orbit,  and 
caning  S  qp,  the  longitude  of  the  node,  A,  and  BDC  =  i,  we 
have  AE  =:  x  tan^.  h ;  BE  =:  y  —  x  tang,  k;  BD  =  BE  cos. 
hziy  COS.  h  —  X  sin«  A,  and  B  C  =  z  zi  B  D  tang,  i  =  ij  cos.  h 
tang,  i— «  sin.  h  tang,  i  We  shall  therefore  obtain,  firom 
three  observations,  three  equations  of  the  form  zz=y  cos.  h 
tang,  i  —  a;  sin.  h  tang,  each  containing,  when  the  proportions 
of  the  curtate  distances  are  given,  only  three  unknown  quanti' 
ties,  ^  A,  and  t,  which  may  therefore  be  deduced  from  them ; 
for  X,    and    are  all  dependent  on  ^.  (§  7). 
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Let  us  now  pat  |'sM|%  and f'"  =  N ;  we  iliall  then 

have  z  z:  ^'  tang.  ^,  z*  =r  M  §  tan- .  p  ,  and  z"'  ~  N  tang. 
^  ' ;  hence  the  thxee  equations  may  be  thus  expressed  i-^ 

t'  X  tang.  A_y^^~j;" tang^ ^.  ^y^-^aT tong.A 

€oe.fttang.«~    tang. /S*  M  tang.iS"  "*  N  tang.  0" 

Consequently  (y'  —  x  laag.  /i)  M  laiin;.  ,3"  — tang  /t) 

tang.  0';  and  — x'tang.  h)  N  tang.  ^  =:  (y'"  —  «"  tang.  A) 
tang*  /9 :  and  if  we  snbatitiite  in  these  equations  the  values  of 
»  and  fff  we  obtain  two  equations  containing  the  unknown 
quantities  ^' and  A  only ;  either  of  which  may  be  found  by 
means  of  an  equation  of  the  second  degree.  If  we  prefer  the 
formula  for  A,  the  solution  will  greatly  resemble  that  of  Professor 
Hennert;  if  for  f,  we  shall  obtain  expressions  analogous  to 
those  which  Mr.  Dus^our  has  invented,  and  which  he  consi* 
ders  as  extremely  convcuieut. 

It  will  be  suffident  at  present  to  give  an  example  of  the  latter 

mclliori,  and  to  find  the  value  of  If  we  exleruuuate  tang,  h 
from  the  two  equations,  we  obtain 

tang.    —  M  y  tang  r  _  y'"  tang.  $'  -N     tang.  0  "' 
gT  tnig»        Mc'tangr'""  aT  tang.  fi^H^  tang, 
consequently  tang.  0'  (y"  ^"-^^^  «")  +  M  tang.  jS"  af^ 
y'  ar"')  +  N  tang.  0"  (x"     —    y*^  =  0 ;  which  is  an  equation 
of  the  second  degree.    Now  we  havej  from  §  7,  x'  =    cos.  a' 
^R'  cos.  A%  a;'  =  Me'  cos.  «'--B'  oos.  K\  a/'!  z=  N  ecos,  d** 
—  R"'  COS.  A'",    =    sin.       R'  sb.  A',  y  =  sin 
R'  sin.  A",  and  y'"  zz  N  e'  sin.  a!"  —  R'"  sin.  M" .  Substituting 
these  values,  we  obtain,  after  some  easy  reductions,  making 
P    M  tang.  &  R'  R'"  sin.  (A"'— A')  —  tang.  &  R  R'"  sin. 

(A"' — AO  —  N  tang.  ^"  R'  R'"  sin.  (A* — K) 
Q  =  M  tang,  /3'  (R'"  sin.  (A'"  —  a')  +  N  R'  sin.  [«'"  — A']) 

—  tang.  0  (M  R'"  sin.  (A  '  —  «  )  4-  N  R'  sm.  [«  '  —  A  ]) 

—  N  tang,  (R'  sin.  (A"  — +  MR  sin.  [•"  —  A']) 
S  =  MN  (tong.  r  sin.  (•"'  —  -O—  tang. sin.  (•'"  —  «0  — 

•  tang,  r' sin.  [••  —  •q) 
Uie    quadratic  equation    S^''  —  Q€'+  P  =  0;  whence 
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i  -  (^«—  ^  =  Q~  yCQ*  — 4SP).    This  is  e»- 

seotially  the  same  with  the  fornrala  of  Du8£'/ovft»  but  the  tmy 
of  obtaining  it  appears  to  be  mudi  eaaief  and  ahocter  Hian  that 

of  this  great  malheiBatieiaR :  and  a  quadratic  equation  for  k 

iiKiy  be  derived  from  the  saine  equations  much  more  conve- 
niently than  in  Professor  Usmkbiit  s  manner. 

§29. 

Pi  NO  re'  has  attempted  to  make  computations  according  to 
both  these  methods^  and  has  found  the  results  of  both  extremely 
enoneous.   The  coeffidents  S,  Q,  P,  were  always  very  small, 

and  therefore  the  smallest  errors  of  the  observations  had  a  great 
influence  on  the  magnitudes  to  be  determined  ;  so  great  indeed^ 
that  he  consider's  Henhxrt*8  solution  as  quite  useless.  The 
same  must,  howerer,  be  true  of  that  of  Dusejour,  for  both  de- 
pend on  the  same  equations. 

§  30. 

It  will  be  worth  our  while  to  examine  more  particularly  the 
cause  of  this  insuthciency.  Now  it  is  obvious  tliat  the  solution 
would  be  mathematicaUy  correct,  if  the  obsenrations  were  per- 
fecty  and  the  proportions,  expressed  by  M  and  N,  truly  ascer^ 
tained.  But  obsenrations  can  never  be  free  ttom  all  error  :  and 
the  proportions  are  obtained  from  a  supposition  not  precisely 
accurate.  In  Dusx'joun's  formulas,  the  value  of  f  depends 
only  on  the  apparent  curvature  of  the  orbit  of  the  comet,  or  ia 
its  deviation  from  a  great  cucle :  for  if  the  three  places  lay  in  a 
great  circle,  the  coefficient  of  or  S,  would  be  —0,  since, 
in  this  case,  tang.  0"  sin.  («'  —  a')  —  tang.  B'  sin.  —  »') 
—  tanf  .  sin.  — - «)  =  0 ;  which  may  be  shown  by  making 
p  the  distance  of  the  comet  in  longitude  from  the  intersection 
of  the  great  circle  in  question  with  the  ecliptic,  and  its  inclina- 
tion to  tlie  ecliptic  /*;  so  that  tang.  0  =:  tang.  sin.  cp,  l  ang^. 
0  =  tang. ^  sin.  +  m'  —  »)  and  tang,  ff"  =  tang.  /4  sin. 
{f  4>  ;  and,  substituting  these  values  in  the  equation* 

we  obtain  sin.  [tp  +    — m*)  sin.  .-*sin.  f  sin. 

— sin     4-  sin.  »"  —  »'),  which  is  obviously  0. 
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[For  tin.  {a  4*  h)  tin.  e  —  sm,  (a  4*  c)  tin  6  is,  ia  general  = 

sin.  «  COS.  6  aiii.  i  —  sill,  a  COS.  c  sin.  6  —  sin.  a  sin.  (6  —  c).  Ti;.] 
Dusi^our  finds  a  quadratic  equation,  not  for  f\  the  curtate  dis- 
tttioe^  but  for  the  trae  distance,  which  he  calls  Af*  Bnt  his 
co-ellicient  for  a'*  becomee  also  r:  0,  when  the  diree  places 
of  the  comet  are  in  a  great  circle.  This  co-efficient  is  equiva- 
lent to  sin.  cos,  0'  cos.  ^"  sin.  {»"  —  a")  +  sin.  0'  cos.  ^ 
cos.  sin.  (•'"  —  •0  +  sin.iS'''  cos.  ^  cofc^  Bm.{cif^a'% 
which,  divided  by  cos*  ff  cos.  0'  cos.      becomes  equal  to  S. 

§  31. 

It  might  also  be  shown  tliat  the  two  other  co-e&ients,  in  this 
case,  which  is  essentially  the  same  with  the  supposition  of  a 
rectilineal  and  equable  mc^on,  must  both  vanish:  but  we  have 
already  sufficient  evidence  of  the  degree  of  utility  of  this  me- 
thod :  and  since  three  neighbouring  observations  of  the  comet 
must  always  be  very  nearly  in  a  great  cticle»  the  co-efficients 

P,  Qf  which  depend  only  on  the  curvature  of  the  apparent 
path,  must  always  be  very  smidt,  so  that  their  values  may  be 
materially  altered  by  the  errors  of  observation .  When  vv  c  add 
to  this  consideration  the  want  of  perfect  accuracy  in  the  deter- 
mination of  M  and  or.of  the  proportions  of  the  three  cur- 
tate distances,  we  shall  find  that  diis  melhod  is  utterly  useless 
foi  neighbouring  observations,  and  will  in  general  atiord  a  very 
erroneous  result  If,  however,  we  had  a  sufficient  number  of 
accurate  observations,  following' each  other  at  small  distances, 
Ae  first,  middle,  and  last  of  tiiem  being  tolerably  remote  from 
each  odier,  so  that  we  might  determine  M  and  N  for  them  by 
means  of  the  intermediate  ones,  we  might  obtain  something  like 
a  solution  of  the  problem  from  this  method:  and  the  most 
readily  where  the  apparent  path  of  the  comet  deviated  most 
from  a  great  circle ;  which  b  most  likely  to  happen  when  the 
distances  of  the  comet  and  the  earth  from  the  sun  are  very 
different  from  each  other,  and  when  the  comet  is  near  the  qua- 
dratuie,  or  remote  from  the  conjunction  or  opposition.  Bat 
nfter  all,  the  calculation  would  be  not  a  little  tedious,  and  its 
result  too  uncertain  to  be  put  in  competition  with  those  of  other 
methods  of  approximation,' 
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§  33. 

It  does  not  appear  that  either  Duse'jouk  or  Heknbrt  was 

ftware  of  the  natural  reason  of  the  imitility  of  this  method; 
but  the  former  appears  to  have  been  practically  convinced  of 
it,  since  he  has,  in  his  later  work,  substituted  another,  which, 
with  all  possible  respect  for  this  celebrated  mathematician,  may 
be  confidently  pronounced  very  troublesome,  and  prolix,  and 
inaccurate.  He  applies  a  very  ingenious  mode  of  analysis  to 
the  determination  of  the  proportional  distances,  but  the  expres- 
sions include  a  factor  depending  on  the  distance  from  the  sun ; 
which  must  therefore  be  supplied  by  a  previous  approximatioik 
He  thus  reduces  the  distances  to  a  single  unknown  quantity, 
whence  he  determines  the  length  of  the  chords,  and  compares 
these,  by  means  of  Newton's  approximation,  with  the  times. 
This  method  requires  very  laborious  preparatory  calculattons, 
and  can  only  be  employed  when  we  have  a  long  series  of  accu- 
rate observations ;  nor  is  the  result,  after  all,  correct.  We 
may  therefore  conclude,  that  neither  the  equations  of  the  first 
nor  of  the  second  decree,  that  have  been  hitherto  proposed, 
can  be  employed  in  practice  with  real  advantage. 

Section  Ilf, 

A  short  and  easy  Method  of  Jindiag  the  approximate  MkmentM 

qf  the  Orbit  of  a  Comet, 

§  33. 

From  the  preceditig  ^observations  it  may  be  inferred,  that 
tmless,  like  La  C.aille,  we  attempt  the  determination  of  the 

orbit  of  a  comet  by  nuuibcrlcss  trials  almost  entirely  conjectural, 
we  must  begin  with  some  supposition,  not  mathematically  true, 
although  approaching  to  the  truth,  respecting  the  properties  of 
its  motion.  Boscovicb's  assumption  of  rectilinear  and  equable 
motion  is  somewhat  too  bold,  being  at  once  doubly  erroneous. 
We  may  approach  much  nearer  to  the  truth  by  adhering  to  the 
supposition,  that  the  chord  of  the  corners  orbit  is  divided  by 
Ihe  middle  radius  in  the  proportion  of  the  times ;  and  if  we 
assume  at  the  same  time  that  the  chord  of  the  earth's  orbit  ts 
divided  in  the  same  proportion,  we  shall  obtain  au  approximate 
Vol.  X.  •    2  F 
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solution,  which  ij*  indirect,  but  more  easy  and  convenient  than 
could  well  have  been  imagiiied,  coBtideiing  the  intncate  Bature 
o€  thft  pfoblcm* 

Let  S  be  the  sun,  A,  B,  and 

Op  three  places  of  the  co-  c 

net  not  remote  from  eadi 

«itlier»  and  «,  i,  c  die  oom- 

sponding  places  of  the  earth; 

we  shallassume  tliaL  the  middle 

revolving  radii  SB,  S6  divide 

dbe elMMtdft  AC»  atphuD  and  d. 

In  iIm  proportion  of  the  inter- 

vsJs;  so  that  ad:  dc  ■=  AD 

iDCzz  t'  if  i  a  suppoaition 

nHiM^  it  very  neer  the  tnitb 

ivhen  die  aret  are  •mall.;  for, 

first,  the  difference  between  the  sectors  proportional  to  the 
times,  and  the  triangles,  which  are  in  the  exact  proportions 

of  the  two  tegmenta  of  tbe  diofdst  is  Yerj  amaU,  and  of  aa 

order  higher  than  die  aectora  themaelvea ;  secondly,  the  difo- 
ences,  or  the  portions  of  the  segments  contained  between  die 
chords  and  the  arcs,  are  greater  as  the  sectors  are  greater, 
though  not  generally  in  the  same  proportiim;  while,  in  the 
third  place,  there  is  always  one  postdon  of  the  revohing 
radius,  for  each  paraboiic  or  elliptic  arc,  which  divides  die 
choid  in  {lie  precise  proportion  of  the  arcs  or  of  the  times.  In 
what  cases  this  last  circumstance  occurs,  for  a  paraboUc  curve^ 
has  been  investigafced  by  Nswtov,  by  Q&aoo&Ty  and^  more 
leeently,  by  Laxmut,  who  have  shown  that  the  proportiim 
can  never  be  very  different  from  that  which  is  here  supposed, 
unless  the  two  intervals  employed  be  very  unequal.  For  the 
earthy  the  diffiarence  must  be  the  less  considerable,  when  the 
tiittes  am  nearly  equal,  as  the  oihit  approaches  so  nearly  to 
a  ctrcle.-«-JV4nolc»i,  Prmcipia,  III,  kmm,  yiii.  Gregory,  Astr. 
Pkys.  V.  xviii.  Lambert^  Beytrdge,  111.  Fropr.  im,  orb,  com* 
A»tr.  Jah-b.  JkrL  1779. 
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Akt,  XX.  Corrections  in  Jii*^ht  Ascension  of  Thirtj/^Su 
principal  Fixed  Stars  to  every  Day  of  the  Year^  together 
with  some  OhservatUms  o»  theUserf  the  Trmteii  Inetru- 

MES  S  01  TH,  F.  L.  S.,  lioiiorary 
Merffber  of  the  Cambridge  Fhiloeophical  Society,  and 
Member  of  the  Astrommdeal  Soei^y  of  London. 

To  the  practical  Astronomer  there  is  nothing;  more  important, 
titan  an  aceurate  knowledge  of  hU  Tiine,  and  n^ken  hi«  sitattkni 
will  allow  of  its  ute,  there  is  no  Inttnimeiit  so  wiU  able  t» 
aflford  it,  as  a  Transit ;  accordxD^ly^  in  well-ap|N>inted  Obsenn^ 

tories,  it  is  considered  an  instrument,  which  is  absolutely  in- 
dispensable. 

'  As  there  found,  faoweyer,  it  is,  from  its  bulk,  but  Kttla 
adapted  to  tfie  purposes  of  the  Amateur,  and  still  less,  to  tbe 

convenience  of  the  Traveller;  but  its  pcculiai  ;i[)iitude  to  the 
object,  for  which  it  is  designed^  has  occasioned  the  construction 
of  the  portable  Instrament. 

But  whether  the  <me>  or  the  other,  be  the  stibject  of  otir  tat- 
ployment,  if  we  are  desirous  of  arriving  at  the  greatest  ac- 
curacy, which  the  in,^ti uiiient  is  capable  of  affording,  (and 
without  this,  either  becomes  a  mere  toy,)  we  must  careJuUy 
goMtd  agdnst  every  source  of  error ;  thus,  the  CoUimation  of  th^ 
lastrament»  the  Horisontaltty  of  its  axis,  and  the  Meridionalitf 
of  the  Telescope,  should  claim  our  attention  y  iLe  former  of  these, 
viz.,  the  coUimation,  not  bemg  easy  of  derangement,  requires 
otkly  ooeaskmal  examination ;  but  ^  two  latter,  demand  all  our 
iolkitade,  ae  qften  as  the  Instrument  is  employed. 

The  usud  mode  of  detecting  the  error  of  cdUmation,  as 
also  of  correcting  it,  is  too  well  known  to  recjuire  comment;  it 
will  however,  be  advisable,  neve^  to  allow  the  milled  heads 
whiah  are  applied  lo  the  colhmatin;  serews,  to  remain  on 
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them»  ai  their  resembhmce  to  the  adjaetUig  screw  of  die 
common  refracting  telescope,  renders  them  verff  eiUicmff  to 

Visitor's  fingers.  It  will  also  be  equally  prudent  to  remove  the 
similar  contrivance,  for  giving  to  the  instrument,  its  azimuthai 
motion. 

As  to  the  horixontal  position  of  the  axis,  any  deviation  from 
Hf  may  generally  be  detected  and  corrected  by  its  own  level; 

but  when  the  situation  of  tlie  instrument  renders  it  practicable, 
comparisons  made  of  transits  taken  by  direct  Vision,  with  those 
obtained  by  Reflection,  will  afford  a  more  uUufacUiry  Result. 

■ 

01ive*oil  may  be  frequently  used  as  the  reflecting  surface,  when 

Quicksilver  cannot. 

We  have  now  arrived  at  the  most  important,  and  I  fear,  the 
most  frequent  Source  of  error,  namely,  the  Deviation  of  the  Instru- 
ment from  the  Meridian ;  and,  upon  the  most  fMiure  constdera* 
tion,  I  hesitate  not  in  attributing  it  to  the  improper  Confldence 
usually  placed,  in  what  is  denominated  a  Meridian  Mark.  The 
Instrument,  ii'  large,  and  capable  of  bearing  a  power  of  two  hun- 
dred or  two  hundred  and  fifty,  is  most  correctly  placed  in  the  Meri- 
dian, by  obaervatioiis  of  the  superior  and  inferior  Transits  of  the 
Pole-star ;  if  small,  and  having  a  power  equal  to  60  or  60,  of 
Circumpolar  Stars,  at  a  greater  distance  from  the  Pole,  whose 
motion  over  the  wires  is  therefore  better  cognizable  to  the  In* 
strument ;  such  are  »  Ursm  Major,  /9  Urs»  Minor, «  and  fi  Ce- 
phei ;  and  when  these  cannot  be  observed,  which  is  sometimes 
the  case,  recourse  is  had  to  the  Transits  oi'  high  and  loiv  stars. 

These  observations  shewing  no  discrepancy  in  the  error  of 
the  clocky  a  mark  is  set  up,  so  as  to  be  bisected  by  the  meri- 
dian wire;  and  if  the  Astronomer,  havmg  assigned  to  it,  its 
station,  could  deprive  it,  as  well  as  its  support  j  of  the  usual  At- 
tributes of  Matter,  it  would  indeed  deserve  the  name  it  bears ; 
but  till  that  be  within  his  reach,  it  should  be  oni^  considered  as 
what  it  is,  namely,  an  Aj^proximate  A^uUment  to  the  Instru- 
ment 

But  it  may  be  urged,  that  any  Error  in  the  position  of  iluii 
Mark,  (supposing  it  to  be  towards  the  South)  may  be  corrected 


tif  the  Traftsit  Instrument. 


429 


by  another,  placed  towards  the  North ;  now  although  this  seems 
plausible  enough  in  Theory,  yet  when  |>ut  into  practtce^  it  will 
be  found  to  brings  with  it,  ifs  Inconveniences.  Thus,  the  Meri- 
dian wire  v'ill  ucv.ab luiially  bisect  the  one^  but  ;?o^  the  other; 
and  as  each  Mark  has  been  erected  under  similar  Precautions, 
it  becomes  >a  matter  of  no  smaU  difficulty  to  decide,  which  is 
right,  or  which  is  wrong ;  nor  can  the  Instrument  with  any  pro^ 
priefy  be  called  in  to  settle  the  Dispute,  seeing  that  the  rery 
act  of  placing  it  under  such  e;uidance,  implies,  that  it  is  con- 
sidered incapable  of  taking  care  of  itself.  Again,  the  Instru- 
ment will  now  and  then  deviate  from  both,  and  when  corrected 
for  one,  will  be  found  to  deviat^  from  the  other;  hence  arises 
another  Difficulty,  from  whichf  as  in  the  former  instance.  Side- 
real Observations  alone  can  extricate  us. 

In  alluding,  however,  to  the  fixed  Stars,  those  onfy,  whose 
right  ascensions  are  weU  settled,  are  fitted  for  the  purpose, 
and  With  such,  the  Greenwich  Catalogue,  presents  us. 

But  they,  in  consequence  of  various  causes,  arc  constantly 
varying  in  apparent  Right  Ascension ;  Corrections,  therefore,  the 
result  of  these,  must  be  applied  to  the  Starts  mean  R«  A.  be- 
fore its  apparent  right  ascension  can  be  determined.  Now 
these  are  Calculations  requiring  the  Sacrifice  of  much  Time  and 
Labour  ,  to  obviate  which,  the  late  Astronomer  Royal  published 
his  seventeenth  and  eighteenth  tables.  The  first  of  these, 
contains  the  Sum  of  the  corrections,  in  Aberration,  Precession, 
and  Solar  Inequality  of  Precession ;  the  second,  that,  arising 
from  Lunar  Nutation :  the  former  is  calctdated,  for  every  tunih 
day  of  the  Year,  the  latter  for  every  tenth  degree  of  the  Moon's 
Node;  and  when  the  equations  are  required,  for  any  other  day 
of  the  year,  or  any  other  place  of  the  Node,  they  must  be  found 
by  proportion. 

Now,  although  the  labour  is  thus  materially  diminished, 
Still,  what  remains  is  far  from  inconsiderable,  and  it  is  to 
<Ai8  circumstance,  that  we  must  attribute  the  observations 
of  these  Stars  bemg  by  no  meam  so  general  as  might 
wished. 
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But  mih  regard  to  tbe  8uii,  things  are  different :  hk  Eight 
Ascension  is  wen  for  every  day  in  the  year;  accordingly  we 
find  his  Transit  regularly  taken,  whikt  tlMM  of  Dr.  Matke* 
lyne^s  catalogue,  of  ta/tfiantel^  greaitr  ia^partaMe,  are  rery  ge- 
neraUy  neglected. 

This  allusion  to  the  Sun  brings  me  to  the  mention  of  a  cir- 
cumstance, ?wt  1  believe  generally  known;  namely,  that  the 
Error  of  the  Clock,  as  shewn  by  to  Transit,  is  not  onfrequently 
very:  far  from  the  Truth  :  indeed  it  is  a  Fact,  npon  wbidb 
teUance  may  be  placed,  that  whilst  die  Errors  of  the  Clock, 
as  deduced  from  several  Sidereal  Transits ,  shall  not  di tier  from 
each  nthpr  above  two  or  three  hundredth*  of  a  Second,  the  Sim*s 
Transit  will  give  one  varying  t&ref  or /o«r  TsiiTas ;  and  thai, 
too,  where  the  Instruments  employe  d,  are  of  the  larger  sort,  and 
where  even/  Precaution  is  constantly  iciken,  to  prevent  the 
Sun's  Ray$  from  deranging  tbe  position  of  the  instrument. 

Now,  if  such  be  the  case,  where  laT$B  Instruments  are  used,  > 
mr^  where  maU  ones  are  employed,  preaier  Errors  may  be 
tOBpeeied;  for{eto«  are  liable,  to  all  the  Errors  of  large  In- 
struments, as  well  as  those  which  their  diminutive  Form,  <and 
Metallic  Supports,  are,  from  exposme  to  the  Sun  s  Rays,  «tw 
lo  entail  uaon  tbem. 

Hence,  Uierefiore,  the  t}v^f^>p'ie^  of  depending  upon  the  Sun's 
Transit,  to  correct  the  Error  of  the  Clock,  and  the  absolute 
mQemtu  of  recurring  to  those  of  tlie  Stars,  for  Accuracy  of 
Timey  not  less  than.  Aoonn^y  of  Position. 

%  then,  what  I  have  biatol  at,  is  the  principal  cause  of 
enor,  the  Remedy  is  obvious ;  let  no  inducement  be  held  out  to 
Observations  of  the  Sun,  which  is  not  afforded  to  thtm  of  the 
and^»,  sAd  not  tUl  tken^  will  the  obaervatioM made  in 
pfwaie  Observatories  be  genera^  worth  recording. 

Uader  ikia  persnasioB  k  10,  Aat  I  beg  to  offer  to  the  public, 
the  accompanying  Corrections  in  Right  Ascension  of  ^ 
Thirty-six  Principal  Fixed  Stars,  to  every  day  of  the  pm* 
sent  Year;  l^y  are  oom|^uted  foaa  the  Tables  of  Br*  Maske* 
lyne's,  before  alluded  to,  and  will  be  found,  I  believe,  tolerMy 
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free  from  Error.  The  tiie«D  plaees  of  the  Forty««x  Stan  m 
deduced  from  the  Catakn^e  publuhed  m  the  Naxtieal  Al- 
manac for  1823;  and,  for  the  Convenience  of  the  Observer, 
the  Decliuaiions  have  been  added.  The  daily  liiglit  Ascension 
of  the  Pole-star  is  thatj  given  by  Dr.  Struve,  and  is  the  same 
as  was  lately  published  by  Mr.  Baily:  it  has  been  added, 
from  a  Conviction  of  its  Utility. 

Before  I  roncludi ,  let  me  impress  upon  the  young  Astronomer, 
the  absolute  necessity ,  of  his  observing  as  often  as  possible^  the 
IVansits  of  the  Stars  forming  the  Maskelyneaa  Catalogue; 
by  the  mean  of  sereral  of  these,  the  Error  of  Obserrattoa  wbH 
be  cbnfmed  indeed  within  nsarwo  Limits the  Error  of  the 
Clock  well  ascertained,  and  any  Deviation  of  the  Instrument 
from  its  Meridian  immediatehi  detected.  To  thk  Catalogue 
he  stands  iaiMbUd,  for  his  Origiaml  Accaracy,  and  to  it  he 
may  mrfehf  inui  his  Fuiure,  Each  Star  he  may  consider  a 
Guide  to  his  Instrument,  and  a  Zero  to  his  Clock ;  and, 
taken  coUectively,  Thej/  will  aftbrd  him  a  meridian  mark, 
of  wkkk  AU>vB  it  may  be  said,  Non  imbb»  bdax,  voir 

AQVIUO  IMPOTBVS,  VOSSIT  OIBVEBX, 

P.S,  In  obserying,  it  will  be  found  convenient  to  place  the  Five 
Obserrations  of  every  Star,  under  each  other,  prefixing  the 
Hour  and  Minnte  to  that  of  the  Meridian  Wire  only ;  the  Ob* 

server  will  then  readily  obtain  the  Mean  Tiansit,  by  adding 
together  the  Seconds^  multiplying  the  sum  by  Two,  cutting  o£f  the 
Two  Figures  to  the  right  as  Decimals,  and  adding  or  subtract* 
ing  12,  24,  or  36,  to,  or  from,  those  on  the  left ;  and  in  seme 
Instances  doublirg  the  sum  of  iStke  Seconds  will,  without 
further  Trouble,  give  the  Transit  over  the  Meridian  Wire. 

Oil  and  Quicksilver  have  been  alluded  to,  as  affording  good 
Reflecting  Surfaces;  they  axe,  however,  apt  to  collect  Dust, 
but  which  may  be  easily  separated  by  passing  {he  former 
through  Bibuluuii  Titj^u,  and  by  pressing  the  lalltr  thiuugh 
folds  of  Linen. 
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Th£  M£AN  places  OF  46  Greenwich  ^taes^ 
Reduced  to  Jftii»  J,  1621. 


Namu  or  Srut»< 


y  Pegasi  .  .  . 
a  Cassiopt'ice 
Polaris   .  . 
«  Arietif  •  • 
•  Cett  •  .  .  • 
m  Pertei^.  .  . 
Aldebaran  • 
Capella  •  • 
Rlgal  .  •  . 
^-Tauri  .  .  ^ 
a  Oi  ionis  •  . 
Sirius  .  •  • 
Castor .  •  • 
Procyon .  . 
Pollux    .  . 
m  HydrfB    .  . 

Regulus  .  . 
a  Ursee  Major 
^  Leoiu9  •  •  • 

y  Una  Ma|or 

Spica  Virginis 
1  Ursee  Mcyor 

A  returns  . 
1  a  Librae  .  . 

1  a.  Librae  .  . 
/3  Ursit  MiHor 
a  Coron.  Bor. 
a  Serpciitis  . 

Antares  .  . 
a  Hcrculis  .  . 
»  Opbiiic^i  . 
y  DracoDis  « 
«  Lyrffi '  •  •  t 

a.\  Aquils  •  . 

2 1  a  Capricorni  | 

a  Cy^ni  .  .  • 
a  Cepliei    •  • 

a  At|iiar!i   .  . 

FoMiciUmut 
»  Pegasi  •  .  • 
tt  Androtnedse 


Bight  JUoesston. 


N.  P. 


DceJiiiaiiolu 


0  4 
0  30 

0  57 

1  67 

2  52 

3  11 
25 

3 
5 
14 
45 


4 

5 

5 
5 
5 


1  JL 

24,30 
15,77 
6,36 
56,01 
35,45 
39,71 
29,00 
56,44 
59,19 
29,17 


6  37  15,51 


7 
7 
7 


23 
29 
34 


9  18 
9  58 

10  52 

11  39 
11  41 
11  44 
13  15 

13  40 

14  7 
14  40 
14  40 

14  51 

15  27 

15  35 

16  18 

17  6 
17  26 

17  52 

18  30 

19  37 
19  42 

19  46 

20  7 
20  8 

20  35 

21  14 
21  26 

21  56 

22  47 

22  55 

23  59 


9,9(> 
55,82 
21,16 

47,5fj 

35,82 
55,52 
22,47 
22.33 
46,60 
28,81 
30,17 
48,32 
59,76 
20,04 

6,87 
27,61 
25,89 
29,56 
37,93 
27,27 
52,92 
45,13 

3,07 
31,36 
43,23 

(i,98 
20,10 
18,13 
18,77 
35,35 
44,30 
51,22 

9,44 


75 
34 
1 

67 
86 
40 

73 
44 
98 
61 
82 

106 
57 
84 
61 
97 
77 
27 
74 
87 
35 

100 
39 
69 

105 

106 
15 
62 
83 

116 
75 
77 
38 
51 
79 
81 
84 

103 

103 
45 
28 
20 
91 

120 
75 
61 


48  39,95 
26  44,28 
38  46,12 

23  17,29 

37  3,44 
47  4,37 
51  31,72 
11  43,92 

24  54,93 
33  13,06 

38  4,67 

28  35,03 
43  43,37 
19  24,23 

33  0,45 
53  12,38 

9  40,95 

17  5,90 

25  37,97 
13  34,66 

18  35,25 

13  22,23 

47  23,41 
52.50,88 

14  40,80 
17  24,93 

6  46,53 
40  35,27 

0  13,06 

1  24,72 
23  50,07 

15  3,65 

29  9,15 
22  36,45 

48  53,84 
35  46,33 

1 

3  9,80 

5  26,55 
21  15/>n 

10  13,35 
13  24,94 

11  3,18 

34  6,70 
45  16,53 
53  50,32 


14 

55 
88 
22 

3 
49 
16 
45 

8 
28 

7 
16 
32 

5 
28 

7 
12 
62 
15 

2 
54 
10 
50 
20 
15 
15 
74 

27 
6 
26 
14 
12 
51 
38 
10 
8 
5 
13 
13 
44 
61 
69 
1 
30 
14 
28 


11  20,05  N 

33  15,72  N 

21  13,88  N 
36  42,71  N 

22  56.56  N 

12  55,63  N 
8  28,28  N 

48  16,08  N 
24  54,93  S 
26  46,94  N 
21  55,33  N 
28  35,03  S 

16  16,63  N 

40  35,77  N 
26  59,55  N 
53  12,38  S 
50  19,05  N 
42  54,10  N 

34  22.03  N 
46  25,34  N 

41  24,75  K 

13  22,23  S 
12  36,59  N 

7   9,12  N 

14  40,80  S 

17  24,93  S 
53  13,47  N 
19  24,73  N 
59  46,94  N 

1  24,72  S 
m  9,93  N 
41  56,35  N 
30  50,85  N 


37 


N 


11    6,16  N 
24  13,67  N 
58   4,44  N 
3   9,80  S 

5  26,55  S 
38  44,04  N 
49  46,65  N 
46  35,06  N 
11  3,18  S 
34  6,70  S 
14  43,47  N 

6  9,68  N 


Correc:wns  in  MiglU  AjtcvmoH*  4^3 


•  4iltlli. 

CaHl** 

M|d. 

40tiMdia 

Mm. 

0,07 

u 

+  0,57 

u 

+  1,39 

u 

+  1^99 

n 

+  1,53 

// 

+  1,68 

+  1,38 

u 

+  1,60 

I 

Ob 

50 

98 

39 

99 

88 

68 

88 

61 

% 

09 

55 

98 

39 

99 

53 

68 

59 

61 

3 

10 

54 

97 

39 

99 

53 

69 

60 

69 

4 

11 

53 

97 

39 

99 

53 

69 

61 

63 

5 

12 

52 

96 

39 

99 

58 

69 

6t 

64 

13 

50 

96 

39 

99 

53 

70 

69 

65 

7 

14 

95 

38 

99 

53 

70 

63 

66 

8 

15 

48 

95 

38 

99 

53 

70 

63 

67 

9 

lb 

47 

94 

38 

99 

63 

70 

64 

67 

10 

17 

46 

93 

38 

99 

53 

71 

64 

68 

1 1 

18 

45 

92 

37 

98 

53 
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L  Mechanical  Scieitcb.  - 

§  Agriculture,  the  Arts,  ^c. 

1.  Pm«  QuuHonM  tn  AgncuUure  and  the  ilr(9.-^The  follow- 
ing questioDS  Hare  been  announced  by  the  Haerlem  Philosophi- 
cal Society.  Memoirs  on  them  will  be  received  till  January  I, 
1822. 

■ 

i.  What  informatioii  has  been  obtained  respecting  the  na- 
ture, habitiy  and  production  of  those  little  insects  which  are  so 

mjurious  to  plants  cultivated  in  hot-houses  ;  and  what  method 
would  such  information  suggest  for  preventing  the  propagation 
of  sndk  insects,  or  for  extirpating  them  T* 

ii.  As  extensive  hot-houses  are  now  heated  by  steam  in 
England,  might  not  this  method  be  adopted  among  us  for  small 
hot-houses ;  and  what  would  be  the  most  proper  apparatus  for 
such  a  purpose  f 

iil,  Has  experience  clearly  proved  that  there  are  certain  trees 
and  plants,  particularly  of  the  most  useful  species,  which  cannot 
vegetate  when  close  to  each  other?  and,  in  this  case,  vvLat  ex- 
periments can  be  adduced  as  proofs  ?  Can  this  antipathy  be- 
tween some  species  be  any  way  accounted  for  by  what  wc  know 
of  the  nature  of  plants,  and  what  useful  information  does  it 
supply  us  with  for  the  cultivation  of  trees  and  useful  plants?^ 

iv.  **  W  iiut  are  the  insects  most  luii  iiul  to  trees  and  shrubi 
in  forests?  In  what  consists  the  injuries  they  produce  ?  What 
are  the  remedies  prc^r  to  prevent  such  injuries,  or  to  remove 
,  themr 

V.  "  How  far  are  we  acquainted  with  the  oeconomy  of  moles, 
and  what  means  does  it  suggest  as  most  efficacious  for  ridding 
lands  of  thm  where  they  prove  destructive  ?  Are  there,  on  the 
contrary,  any  observations  tending  to  prove  that  moles  are  ever 
useful  by  destroying  other  vermin,  and  how  may  it  be  known 
when  mples  ought  to  be  tolerated  V* 

vi.  **  Dry  yeast  having  been  substituted  for  moist  in  brewing, 
the  society  demands  *  a  comparison  founded  upon  dimical 
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ttnalysift  of  the  nature  of  yeast,  botli  in  the  moist  and  dry  forms ; 
and  a  statement  of  their  relative  qaalities/  2.  That  a  method 
be  pointed  cfiit  hf  lASA  liqoid  yeavt  nay  be  freed  ftom  tile 
bitter  and  disagreeable  flaTonr  oeceeioiied  by  the  hop  used  in 

brewing  ?  3.  That  some  means  be  shewn  by  which  liquid  yeast 
might  be  preserved,  for  at  least  some  time,  so  as  not  to  lose  the 
power  of  fermenting  dough  r 

▼ii.  It  hanng  been  obferred  in  many  places,  and  it  being 
Btill  obat^rved,  that  a  variety  of  plants,  whose  growth  is  rapid, 
produce  a  kind  of  peat,  the  society  wishes  to  have  a  succinct 
and  exact  statement  and  comparison  of  whatever  has  been  de- 
scribed, or  may  be  observed  on  this  subject;  likewise^  to  bscre 
it  discussed  "what  methods  on^ht  to  be  observed,  in  order  to 
promote  the  growth  of  some  species  of  peat," 

d.  Rmedy  fir  MUdtw  in  1F%m<.— Dr»  Cartwiight,  during 
his  inrestigadon  of  the  effect  of  salt  vpon  vegetables,  was  ted 

to  apply  it  as  a  remedy  for  the  mildew  in  wheat.  The  mode  of 
applying  it  is  to  sprinkle  the  corn  with  a  solution  of  the  salt, 
Ibe  object  being  to  wet  the  straw  in  which  the  mildew  exists* 
The  experiments,  vpon  trial,  were  very  snecessftil,  scarcely 

any  rcinains  of  the  disease  being  to  be  found  forty-eight  hours 
after  the  sprmkling.  Six  or  eight  bushels  will  serve  an  acre,  and 
the  expense  of  the  salt  will  be  repaid  by  the  improvement  of  the 
manwe  made  from  the  salted  straw.  Two  smd,  one  to  ipraad, 
and  the  other  to  supply  him  vriih  the  salt,  will  get  over  four 
acres  in  a  day.  The  efFect  of  the  remedy  depends  upon  the 
circumstanoe,  that  though  the  solution  of  salt  has  no  ii^urious 
action  on  the  stem  and  libroiia  parte  of  vegetables ;  yet,  on 
getting  to  the  roots  in  sufficient  quantity,  Ibey  languish  and 
die.  The  salt  is  considered  as  acting  on  the  fungus  which  oc- 
casions mildew  in  the  same  manner  as  on  weeds.^ — PhiL  Mag, 
Ivi.  p.dd5 

3.  YeoMi  as  a  ilftfitafft.— Mr.  "P.  Taylor,  of  Broml(  y,  made 
trial  this  summer  of  cc)mnion  porter-yeast  as  a  manure  upon  a 
grass  field.  The  effect  in  the  month  of  June  was  v^  «vid«nt. 
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ftviJitlifttpMl  muMteA  by  the  yam  «m  ooftied  mtk  gfw 
of  a  deefier  colour  and  more  liunirunt  grdwib  tihan  ebewliera; 

hence,  it  is  probable,  that  yeast  may  in  many  cases  be  found  a 
very  coovementy  adyantageoos,  and  aeelal  maaore. 

4.  Reaping  of  Com^The  FVencli  clidm  the  merit  of  a  new 
dTSCOvery,  of  great  iinportance  to  agriculture  and  public  ceco- 
nomy  in  the  advantages  which,  according  to  them,  result  from 
the  piaetioe  of  reaping^  oofn  before  tl  is  peiieelly  ripe.  Thie 
theory,  which  has  juct  been  fHromnlgated  by  M.  Cadet  de  Vaux, 
originates  Mrith  M.  Salles,  of  the  Agricultural  Society  of  Beziers. 
The  following  are  the  particulars : — Corn,  reaped  eight  days 
before  the  usual  time,  is,  in  the  first  place,  secured  from  the 
daogert  which  threaten  it  at  that  time;  this  is  only  aoetdeBtnl, 
but  a  posiliTe  advantage  is,  that  the  grain  is  falkr,  larger, 
finer,  and  that  it  is  never  attacked  by  the  weevil.    The  truth  of 
these  assertions  has  been  proved  by  the  most  conclusive  com«> 
pmtifo  cdtperiMnts  npon  n  pisee  of  com,  one  half  of  wUeh 
was  reaped  befim  the  nsnal  time,  said  the  other  half  at  the  de- 
gree 1^  maturity  fixed  by  the  ordinary  practice.    The  first 
portion  o-ave  a  hectolitre  (26.4  gallons)  of  corn  more  for  half  a 
hectar  (5,980  square  yards)  of  land.  Afterwards  an  equal  quan* 
ttty  of  flour  hma  1b»  wheat  of  each  portion  was  made  into 
bread ;  that  of  the  oom  vsaped  green,  gave  senrai  pounds  of 
bread  more  than  the  other  in  six  decalitres  (15.84  gallons). 
Lastly,  the  weevil  attacked  the  com  which  was  cut  ripe ;  the 
other  wae  cMnpi  ten  it*  The  proper  ttno  for  sem»h^  is 
when  the  gram,  on  berog  pressed  between  die  lfaigers»  has  a 
doughy  appearance,  like  the  crumb  of  bread  just  hot  fhmi  the 
oven,  when  pressed  in  the  same  manner. — New  Monthly  Mat/a^ 
eoK,  1630,  p.  447. 

*  5.  iS|Mwb  Jiftiiftondiry.— A       of  seven  aeres.  sitnalsd  mtho 

county  of  Surrey,  in  the  last  year,  was  pri  p;ired  for  bailcy  by 
the  spade.  The  labourers  employed,  earned  in  the  winter  at 
themto  of  1^.  per  treek,  Sd  per  rod  being  given  for  diggngt 
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and  the  pi  o^irietor  considers  that  it  would  iiave  costhiai  doubU 
the  expense  it  he  had  it  ploughed. 

fiTOim  vpott  land  iPwlaBd  liy  the  ipide^  pitoet  of  vhstt  tnaM 

plmted  from  a  tecd-bed  into  rovt  six  tnciiet  apart,  which  pro^ 
duced  17  coombs  per  acre  ;  and  one  12  inches,  which  produced 
1^  eoomba ;  a  fourth  pieca  sown  in  drill,  and  a  fifth  in  broad 
caat,  yielded  19  coomba  per  acre.  The  pcoduoa  of  the  land 
by  ploughing  k  BeuaUy  alMl6  eoenba* 

6.  Kipening  WaU-Frmk^Mu  H,  Davis,  of  Slough,  has  pub* 
liahad  the  laaalt  of  an  esnMnoHBi  ibr  faailitatiMP  th^  « 
of  walMttit,  bycxmringtbawrilivithbladcpaniL  Tha 

riaient  was  tried  on  a  vine,  and  it  is  stated  that  the  weight  of 
fine  grapes  gathered  from  the  blackened  part  of  the  wall  was  20 
Iba.  lOoa.,iHiifet)iapl«iiipart  jieUed  only  7  Ifaa.  1  oab^  iMioff 
litde«oi»tlHui«MMUidof  tbaodwr.  Thn  fraif  cai  ttw  tdwi  ■ 
ened  part  of  the  wall  was  also  much  finer,  the  bunches  were 
larger,  and  ripened  better  than  on  the  other  half;  the  wood  of 
te-yne  was  likewiaa  atm^ar,  aad  man  aotmad.  tntbiMai 
oftAabladnnad  part-  * 

7.  Protection  of  Fruit  from  Wasps: — Mr.  KniLi;bt  has  found 
his  viaery  to  be  pedectiy  protected  from  the  °*^^ff  «if  tha 
wmpflmtnomipmtm  of  ihavmutyoC  aoiM  yamt^yem  Umt^ 
vlikdiy  rinoa  they  haiaa  Moia  nlo  boafMiy»  and  prodMsed  iMiiiaiy 
have  constantly  attracted  these  insects  from  the  vines.  The  wasps 
feed  upon  tlie  berries  witii  much  avidity,  and  from  the  sweet* 
Maaof  th^r  taste,  and  the  <|atBttty  of  mynilagaviibigr  nnlihi, 
Ihey  aiapcofaafalj  wyiioiiriihtiif.  -  • 

S,  Dry  Rof, — ColoTiel  Gibbs  of  the  Umted  States,  in  speak- 
ing of  the  dry  rot,  mentions  some  facts  of  great  importanea  thai- 
had  ban  staled  to  him  by  Coknsl  Paihhia  of  iBkiatMU  fluiaaal 
•kipe  htnlt  at  Boston  have  bean  lillad  in  betwnen  the  thaliani 

with  salt,  wlulst  on  the  stocks,  and  after  10  or  15  years,  the 
wood  has  invariably  been  found,  to  be  qaito  aaaiid*   A  lacga 
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^^^^^^^^^^^^  ^^^^V^^^^^^^^^^V^^^V        ^^^^^^^^^^^^^^HMr  V  ^^V^B^^^r 

lido.  Iiiiiiintfinfi  to  CSDlooiri''  Piitfki— >  whieh  kttd.lMitt  MiliA 

when  bniH  fowrteen  y&m  a^o,  requimd  extflmir^  repairs,  and 
a  complete  exaiuination  was  made  as  to  the  state  of  the  timbers, 
they  weie  found  every  where  perfectly  sound.  A  ¥«Mel  of 
600  tons  reqated  Imtheit  joi  salt,  and  after  two  years 
100  boiheli  naref  to  €11  vp  dia  spaoa  laft  by  salt  diaiolfed 
away.  ' 

9<  PfwrodftM     .^^i^b-^It  ia  f«opaied  to  piaama  egfi 

Ivyoovariiiftiiamwtlhacoat  of  gmo  arabi^  of  var* 

nish,  and  liien  to  imbed  tlmih  in  eiiareoai.   Hie  gmi  is  readily 

removed  by  water,  and  the  charcoal  preserves  t!ie  eggs  ii  oni  any 
fgmL  and  saddan  duuaipe  of  t«i&pmtuxa  ia  pasaiog  oaa 
aoiuitij  or  ihMlioii  ta  anotiMr. 

10.  Le  Bateau  Ronlant. — Some  trials  of  a  boat,  on  a  new 
«Miatraction,  are  said  to  have  lately  been  made  at  Paris*  In 
teaeMod  ta^  iomtor  piaoad  hiMnl^  witk 
UkMR^kridattem  of  Hia  PoniJSanf.  Ha  aat  ooi  fimm  tUa 
point  at  ten  aiiuutee before  ten  o'clock^  having  on  board  M.  Da~ 
cheux,  an  experienced  mariner,  who  took  charge  of  the  helm ; 
Massrs.  Mail^  and  IMiauUy  inspeoun's  of  the  navigation^  foir 
lamtA  n^jmAt^  hot  to  nhatrm-  thn  o|ieijiiiunsy  la  twoftty 
■daules-^l  the  ntmost  he'  pmnedad  beyond  tin  PontKoya^ 
after  having  passed  and  re-passed  und(  i  the  arches,  and  landed 
oppofiite.the  Quay  d'Orsay.  There  he  made  his  land  apparatus 
«Qt^  and  sol^  tha  boat  to  the  oehool  of  aatalion»  mhiehwMihs 
and4»f  hia  eapedition. 

The  inventor  asserts  that  his  machine  will  roll  the  boat  on  " 
the  iandy  or  navigate  it  in  the  water  with  equal  ease,  and  that 
Mitber  motion  ia  iiiteinipCed»  or  dia  valodtjr  imfMdad.  Tba 
boat  may  go  wMi  Aa  wmd,  of  againat  it»  aaid  teak»  aiocndy  abd 
descend  a  river  at  pleasure,  and  that  witlrtnoiaTRfadity-^Nusnr 
common  boat.  -  ■  " 

lU  irihdl^TVfyidlMa^ 
Nanr  Bedford,  in  America,  bound  on  aifbaHng  voyage,  nM  an 
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apparatus  on  board  for  the  purpose  of  blowing  ihem  up.  Tor- 
pfidoes  of  an  wcow  fonn  ajTA  Ibjcdm  Ifom  a  gun  on  hoard  die 
TttMel»  wludi  tie  otlewlitod  la  laiik  nlo  the  bodjof  wM«^ 
ittd  thm  explode. 

\%  Terrestrial  Globe  iu  Relief, — Cbaties  P.  Khummfr,  of 
Berlin,  has  lately  pablished  a  globe,  on  which  the  moimlBiiii 
an  beaulifiilly  eaeentad  in  relief.   It  U  adauiably  calenlated 

for  communicating^  perman^t  and  accurate  ideas  of  the  distri- 
bution and  grouping  of  the  great  ranges  of  mountains  and  table 
lande  m  ihe  di&rent  quarters  of  the  globe.  Theie  are  globae 
«f  tUa  dmmff^  td  mmmt  ekea  and  ivieea.  Cttoba,  16 
tnehes  diameter,  eight  doUare  witheat  nanes;  with 
eleven  dullars.  Cilobe,  26  inches  diameter,  25  dollars  without 
names ;  with  naines,  degrees,  and  finely  finished,  fi%  doUars. 

13.  liffhMmttt  A  new  IjgtifcjMWMa  ia  exealing  at  AeTear 

des  Baleines,  Isle  of  Rhe.  The  light  will  make  one  revolution 
in  SIX  minutes.  In  the  interval  there  will  be  four  api  r  arances  of  a 
wMa  and  wybiilliant  light.  At  esDhintamdoCdOaaoinidaa 
wry  spaiklini^  Inatra  will  ba  aaan  ftr  alravt  Aftaan  aaomdSy  end 

will  gradually  dimioish  liil  it  disappears. 

The  board  of  the  Marine  in  Sweden  has  recently  published  a 
aatica,  annoMnqng  tet  the  light-honaa  of  tlw  Towar  a£  CailBtaB, 
near  Maiatsand,  wiU  bepaliad  down  and  rabailt  m  coarae 

of  IMI.  The  exeooticMi  of  dda  project  to  commence  April 
16th,  1821,  and  the  dame  to  be  extingoiahed  from  the  15th 
of  the  same  month. 

14.  JlfaHiisnrtisiil  fWsa  Qaaiiisa.^Tha  4^  ef  laiiwnatica 

of  the  Royal  Academy  of  Sciences  of  Prussia,  has  proposed 
the  following  question  To  give  a  mathematical  ex;iianation 
«f  the  famnaoiia  wd  aolomad  fbiga,  «bish  ase  Mometimm 
observed  round  the  aim  and  flMon,  agreeing  widi  expeilaMiils 
cm  light  and  the  eoMrtitadon  of  the  atmosphere,  and  with 
observations  of  the  phenomena^  made  with  all  the  precision 
possible.''  Themeiftoiptoba  sent  inbaim  the  aipKadott  of 
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Mardi,  188t.'  tlie  prite  of  flft^^n^ftts  iviA  be  adjttdged  «t 

the  public  setting,  on  the  anniversary  of  Leibnitz,  on  the  drd 
of  July  following. 

« 

IL  Cbbmical  Scibkcs. 
§  Chbmistrt. 

1.  On  the  AppUcaHMofCkfomate  of  lead  to  SUk,  Wool^Linem, 
amd  Cotion^  M.  J.  L.  LaftBoignei^The  coloiirmgMttearB  fixed 
on  these  substances  were  formerly  obtained  from  organic  bodies. 
Mineral  substances,  so  abundant  in  unalterable  coloured  com- 
binatioos,  ghre  none  to  the  dyer.  It  U  ontf  within  iheie  kit 
few  yeers  dntl  niinefal  prGpetfttioni  heve  been  ipplied  in  dytiitg* 
M .  Raymond  of  Lyons  Is  the  tret,  wbo,  by  a  nmple  and  In- 
genious process,  fixed  Prussian  blue  on  silk  ;  and  last  year, 
M.  Braconnot  of  Nancy,  by  applying  the  suiphuret  of  arsenic 
to  cio^y       Inraished  a  yellow  eolonr  not  leae  dnndBle. 

Itttbe  conrae  of  eoaie  eipetinieats  on  <he  ehromate  ef  lerf, 
I  succeeded  by  an  analogous  process  to  that  of  M.  Raymond, 
in  combining  this  salt  with  all  the  substances  mentioned  above, 
fikeiDi  of  silk  were  plaoed  at  the  common  temperature  in  n 
weak  aolntioii  of  anb  nwlate  of  lead  te  a  qoaiternf  an  Horn, 
and  tbea  removed  and  waabed  in  abmidanoe  of  water,  llieae 
skeins  were  then  put  into  a  weak  solution  of  neutral  chromate 
of  potash ;  they  immediately  became  of  a  hue  yellow  colour, 
which  mmaaed  for  ten  nunvtea.  When  they  had  obtained  the 
maxhnnm  of  colovf ^  they  wen  talcen  only  wa^MMA  acnd  dfiad. 

This  colour  is  unalterable  in  the  air.  By  varying  the  pro- 
portions of  sub-acetate  of  lead  and  chromate  of  potashj  varioui 
tinta  may  be  pfodnoad. 

"nie  sane  pioeees  anoeeedi  with  woel»  oettOD,  tad  Uaen,  bat 
it  ia  better  to  pinee  theae  anbitaneea  in  a  aointien  of  aab« 
acetate  of  lead,  raised  to  the  temperature  of  6dP  or  60^. 
(130^  to  140^  F.) 

The  cnroanntanee  lhat  thiSy  like  ote  wnend  eolouie^ 
la  in  partdeoompoaed  by  aoap,  indneea  no  to  anppeaa  tfml  it 
will  only  be  ttielhl  in  dyeing  silk.  ,  . 
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the  aitm  duoonte  of  iron,  aetad  on  by  nitro,  mid  neutialiitd 
by  nitric  acid,  may  be  used  wtth  the  tamo  advantage. — Anmilei 

de  Cbmie,  xv.  p.  76. 

3.  Sn^pkMni  Cknme^M,  J.  L.  liUiaigne  liaa  saccaeded 
in  preparing  tliia  anbctanee,  by  aeting  on  the  chloride  of  duro- 

mium  with  sulphur.  A  rlilondu  is  lirsl  prepared,  by  boiling 
chromic  acid  with  muriatic  acid  in  excess,  and  evaporating  to 
drjnata ;  the  dry  mail  it  then  mixed  with  five  times  its  weight 
of  snUinied  ndphutt  and  heated  to  whiteness  in  a  bent  ^^aas 
lube  ;  a  sulpliuret  of  chromium  is  obtained.  The  sulphuret  is 
of  a  blackish  grey  colour,  of  an  unctuous  feel,  very  light, 
aaaily  &liin|^  to  powdart  and  When  rubbed  on  bodies  leaving 
narks  sinabur  to  those  of  plmnbago«  When  heated  red  in  a 
platinum  crucible,  it  bums  like  pyrophorus,  ^ves  out  fumes  of 
sulphurous  acid,  and  a  deep-green  coloured  oxide  of  chromium 
remains.  Nitric  acid  does  not  act  readily  on  it,  but  aqua- 
ragiar  diasqlve  it  It  is  composed  of  chioninm  100»  and  sulphw 

iViyMiratisa  V<jhs  Oxide  of  Chromium, — In  consequeaoe  of 
like  prenadkig  aaparimenis,  if*  tassaipe  haa  devised  a  new 

and  eoonearieslriiroQess  Ibr  the  prepaialkm  of  the  green  oxide 

of  chrouiium.  It  consists  in  calcining  a  mixture  of  equal  parts 
of  chromate  of  potash  and  sulphur  in  a  dose  earthen  crucible, 
at.  a  red  heat;  and  in  washmg  the  giaen  iaasa  which  is  produced, 
t0  dissolve  ont  the  snlf^iate  and  anlpliniet  of  potash.  The 

oxide  of  chromium  remaiiis,  and  by  repeated  washings  is 
rendered  pure. 

It  is  noineoessary  that  the  chrosarte  of  potash  should  be  in 
■  m«ryet41inaatata>  The  oodda  wee  obtained  of  soaefualljrfinA 
.  eoloar,  by  ealoimng  sulphur  with  the  produce  of  the  evaporation 

of  the  solution  of  chroinate  of  iron,  treated  by  nitre,  to  which 
had  previously  been  added  a  little  «^lpb"nff  acid  to  precipitate 
Ike  alufsine  and  sil^  that  had  basn  takiMi  np-ia  the  opeialiea. 

! 
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4.  Chroynates  of  Potash. — Dr.  Thomson  gives  the  following^ 
as  the  composition  of  these  salts  : 

Chromate  of  Potash* 

Chromic  acid  52  or  ••••  108:33 

Potash   48  lOQ 

Bi-chromate  of  Potash. 

Chromic  acid   68.421  ....  or  ....  216.98 

Potash   31.579    100. 

6.     Mctallogrtiphical  Application  of  fusible    Metal. — This 
alloy  is  composed  of  eight  parts  of  hismuth,   live  of  lead ' 
and  three  of  tin»  and  its  property  of  fasmg  at  the  boiliog  point 
of  water  is  well  known.   M.  Gassicourt  has  proposed  a  me*' 
tallographical  use  of  it,  founded  upon  the  extreme  tuGcmwf 
■with  which,  in  casting,  it  preserves  the  marks  and  traces  on 
the  mould.   He  illustrates  his  new  application  of  it  in  the  fol- 
lowing^ manner :   Paste  a  piece  of  white  paper  at  the  bottom  of 
a  china  saucer,  and  let  It  dry :  then  write  on  It  mik  comntos' 
writing-ink,  aad  sprinkle  some  finely -powdered  gum-arabic  over 
the  writing,  which  wUl  produce  a  slight  relief.    When  well 
driedy  brush  off  the  powder  that, does  not  adhere,  and  pour' , 
fusible  metal  into  the  saucer,  taldng  care  to  ccfbX  it  rapidly  that 
crystallisation  may  not  talce  place,    fn  this  way  a  counterpart 
of  the  writing  will  be  obtained,  impressed  on  the  metal.  By 
immersing  the  cast  in  slightly-warm  water,  any  adhering  gum 
may  be  temoTed,  and  then,  if  examined  by  a  glass,  the  writing 
'  may  easily  be  read  and  seen  to  be  perfect.   Afterwwda,  by 
using  common  printers'  ink,  impressions  may  be  taken  from  it, 
all  of  which  will  be  true  fac-$imUes  of  the  first  writing. 

The  difficulties  in  ^s  new  application  of  the  ^ible  alloy, 
are,  to  avoid  unequal  thickness  in  ibe  plate  of  metal,  which 
causes  H  to  alter  in  fbrm  and  break  tmder  presiofe ;  and  to  pie* 
vent  the  surface  from  crystallizing,  when  the  ink  will  adhere 
where  it  is  not  required. 

6.  RedMHon  ofChbfide  i»f iSSfoer^— Chlonde  of  silver  It,  Ihm 

the  varioub  processes  of  anaij:>ifi,  dfc*,  constantly  accumulating 
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im  the  ktoatoffj.  In  order  to  lodaoe  it  oocmomicaliy,  put  it 
iato  %  wmII  ▼eticl  of  mo  orotit*ii<»,eoiitaimttg  a  little  water 
and  leaTe  it  thm  for  o  ihort  time*  If  ^  tretsel  be  dean,  tho 

dcLOiapu^ition  will  soon  be  effected,  otherwise  a  little  muriatic 
or  sulphuric  acid  may  be  added.  When  decomposed,  wash  it 
with  %  littb  ouuitttie  ictcL  (8oe  vol.  viii.,  d74.)— >iljMalcf  de 
Ckmmp  ziT»,  |^  319. 

7.  Sulphate  of  PUUiiium  a  Test  for  Gelatine, — ^Mr.  E.  Davy 
t^tommm^  tlio-tiio  of  tho  svlphota  of  pkainam  in  doteetini^ 
■nail  quontitioa  of  ^lotine.    From  oomparaliTe  expenmentt 

made  with  it,  and  astrin^nt  inftinona,  be  found,  that  when  the 
quantity  of  gelatine  was  so  small  as  not  to  be  effected  by 
atnuig  inloMOiia  of  oak-bark,  natrgaUsy  or  catechu,  sdU  there 
was  an  iimnediate  piocipitate  on  adding  the  sulphate  of  pi** 
tumm.  Where  the  proportion  of  gelatine  was  so  ssdnoed  as  not 
even  to  affect  sulphate  of  plaiiimiu  at  first,  the  precipitate  was 
immediately  produced  on  boding  tho  fljiid* 

difiraat  ailrii^penl  infiisioasy  as  of  oafc-batk,  nnt-galls, 

catechu,  SfCy  do  not  act  uniformly  on  the  various  kinds 
gelatiue :  thus,  an  intubiou  of  catechu  would  produce  no  pre- 
cipitate in  soltttions  of  paper-hangers*  size,  but  the  sulphate  of 
pUtinnm  acts  sqnallj  on  aU  kinds  of  siie^  and  throws  down 
precipitates  which  appear  to  be  always  simOar,  not  bdng 
affected  even  by  the  presence  of  free  atcid  in  the  solution. 

re- 
moved with  his  Ihmily  Irom  Glasgow  to  Largs,  in  May  last, 

and  shut  up  his  house,  which  wais  not  re-opcncd  until  tlic  end 
of  August.  The  house  stands  on  the  side  of  a  steep  declivity, 
M  that  the  kitchen,  which  is  in  the  back  part,  though  sunk 
considerably  below  the  level  of  lbs  street,  is  eiUnely  above 
ground,  and  is  well  lighted  wbA  ventilated.   In  an  openlii^  of 

the  wail  near  the  kitchen  hre-piace  (originally  iutended,  it  is 
supposed,  for  en  oveo)  there  was  placed  a  wooden  barrel,  bound 
with  iron  hoops,  and  filled  with  oatmeaL  /Hus  meal  had 
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heated  during  the  absence  of  the  family,  Kad  at  last  caught 
fire,  and  was  totally  con&umed,  together  with  the  barrel  which 
contained  it,  nothing  lemuning  but  the  iron  hoopi  and  a  few 
pieces  of  charcoal.  It  is  {uretumed  that  the  meal  had  been 
somewhat  moist,  and  that  it  had  heated  precisely  in  the  lama 
way  that  hay  does  when  stacked  moist.    The  kitchen  did  not 
ieem  to  be  unuiuaUy  damp  on  the  day  when  the  house  was 
opened.   Dr.  Thomaon  remaiki,  that  the  great  avidity  which 
oatmeal  has  for  moisture,  and  the  heat  generated  by  the  ab- 
sorption  of  it,  must  be  fanuUar  to  every  one  who  has  been  in 
the  habit  of  seeing  oatmeal.  Mr.  Leslie  has  taken  advantage  of 
ita  avidity  for  moiature,  and  has  applied  it  in  the  place  of  mX" 
phurie  acid  in  his  well-known  and  iagenioua  pEOcesa  of  fkeesta^ 
in  the  exhausted  receiver  of  the  air-pump. — Annals  of  Philoso^ 
phy,  vol.  xvi.,  p.  390. 

Whilst  cutting  and  carrying  away  a  part  of  Castle^Field;  near 
Manchester,  an  ancient  well  was  discovered  about  four  yards 
below  the  level  of  the  field*    It  was  square  and  formed  of  four 
upright  posts  driven  at  the  angles  into  the  clay»  and  cloeed  m 
by  other  logs  of  wood,  placed  one  upon  another  on  the  outside, 
so  as  to  form  a  kind  of  chest  which  was  floored  with  the  same 
material.    The  logs  were  rudely  hewn,  had  never  been  sawn, 
and  were  five  or  six  inches  square.    The  upper  logs  were  level- 
with  the  tqp  surfiice  of  a  bed  of  day  by  which  the  well  wia 
surrounded,  and  into  which  the  timber  was  inserted.  The 
wood,  when  first  discovered,  had  little  more  consistency  than 
paste,  but,,  on  its  exposure  to  the  air,  became  much  harder  and 
more  wood-like ;  it  was  per&dtly  Uack,  and  had  so  mnch  of  a 
coal-like  appearance  as  to  favour  the  theory  of  those  who  tup* 
pose  that  pit-cual  was  originally  a  vegetable  substance.    At  the 
bottom  of  the  well  some  large  stones,  such  as  in  this  neigh- 
bourhood axe  called  bowlers,  were  found*  They  were  Uisck 
and  dirty  as  though  they  had  been  taken  from  a  sewer,  and  the 
clay  whicli  adhered  to  the  timber  had  also  dwnged  its  colour 
from  the  rusty  iron  tinge  of  the  native  clay  to  the  appearance 
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of  the  inferior  potters*  clay  fbtind  in  Dorsetshire.  Over  the 
well  were  various  unbroken  strata  of  sand  and  gravel,  which, 
as  the  bank  was  broken  down>  gave  proof  that,  except  lor  about 
a  yard  and  a  half  below  the  tarfaee  of  the  field,  it  had  aevtt 
been  expubcd  lo  day-liarht  since  the  strata  Lad  been  deposited. 
The  t'oundatioris  ot  some  ancient  Roman  fortifications  occur  a 
hw  yards  to-  the  west  of  the  well,  which,  from  the  appearanoes, 
nnit  have  been  laid  after  the  well  was  fonned«  The  well  is 
supposed  to  bare  been  tiie  work  of  tiie  aadent  Bfitons,  and  te 
be  upwards  of  2,000  years  old,  "  for  it  is  1,741  years  since  the 
B^rfW"*  settled  here,  and  the  section  of  the  foundation  which 
ortersectt  tiie  line  of  strata  abore  Ihe  well  is  proof  that  they 
wm  not  aware  of  its  eKlstioce"-^Qwirt!wMiw*f  Magtutikep  1920^ 
p.  360. 

10.  Te$t  Ji^fimom  of  Ywlti$.^M*  Figeiislieeher  says  that  a 
eonoeatrated  tnfesiott  of  violets  nmy  ba  prceerved  good  for  a 
long  time  if  it  be  exposed  in  a  corked  bottle  to  the  action  of 

boding  water  for  a  quarter  of  an  hour ;  it  is  then  to  be  lakea 
from  the  water,  and  set  aside  without  having  been  uncorked* 
This  pioeess  was  fiiat  proposed     II*  Appert 

11.  Wodaniur)!.-. — -It  appears  that  M.  Stromeycr  has  been  en- 
gaged in  analyzing  the  minerals  in  which  M.  Lampadius  found 
this  new  ihetal ;  his  obieot  beii^  to  verify  the  discoveiy.  Bb 
miMf  however,  obtain  nodibg  bttt  copper,  iron,  nickel,  cobalt,' 
leed,  antimony,  arsenic,  and  sulf^or.  The  wodanium  was 
wanting;. 

12*  Oil  Mtae  and  9t$  JSanUause  m  J^^<mg8j^4A.  Stranb  of 
HofWyl,  as  early  as  Deeember,  1819;  appears  to  hav«  riKmi' 

the  existence  of  iodine  in  sponge,  and  pioposed  the  preparation 
of  an  artificial  substance,  containing  iodine,  to  be  used  instead 
of  the  ^pongia  «tfa  in  medicine.  In  order  to  obtain  the  iodine 
torn  sponge,  the  latter,  after  being  burnt,  was  washed  with 
water,  and  the  solution  decomposed  by  sulphuric  acid;  and  n\ 
this  way  so  much  was  obtained  irom  hall  an  ounce  of  sponge 
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as  to  confirm  the  ideas  previously  entertained  that  its  medicinal 
properties  were  owing  to  this  substance. 

M.  Straub  recommends  trials  of  preparations  iodme  In 
mediciiie,  and  dibks,  thai  wheie  salts  fbnned  from  it,  cannot  be 
obtained,  an  alcoholie  extract  of  bornt  sponge  is  mmk  to  be 
preferred  to  the  burnt  sponge  itself. 

M.  Straub  also  asserts  the  existence  of  iodine  in  turf.  He 
was  led  to  examine  this  substance  in  consequence  of  the  |MWiliar 
i>dovr  he  obsenred  in  the  neigbbombood  of  those  bnildings 
wifetfe  tvif  is  bnrnt  Repeated  ex  penmeots  confirmed  tl^ 
conjecture ;  and,  by  acting-  on  2  lbs.  of  turf,  ahundunt  evi- 
d^ce  of  the  existence  of  iodine  in  it  may  be  obtained.  It  was 
fiMUMi  also  in  the  dadeis  of  the  kHmmiocoriim,  tfaoogh 
small  qaantities.*-~Bi6.  I7nw.,  jiy,  p.  301, 

13.  Cantharadin. — Dr.  J.  F.  Dana  states  that  the  lytia 
mOtUa,  Of  ciMnmon  potato-fly,  of  NcNrth  America,  contains  can- 
tharadin  as  well  as  the  widoe  venaUma^  and  that  Ihe  micatory 
powers  of  this  fly  are  superior  to  those  of  the  Spamsh«>fly.   The  ^ 

experiments  were  made  on  a  small  scale,  from  the  difficulty  ct 
procuring  a  sufficient  number  of  the  flies*  ^  '  ' 

14.  PrepamHom  9f  Specime»B  ^  Ammak^-^i  is  usual  in 
preparing  specimens  of  aahnals  to  iqpply  an  aisenical  or  other 

poisonous  prepara^on  to  ^em,  to  present  the  attadcs  of  insects, 
wliich  so  frequently  injure  and  destro\i  them.  A  soap^  con- 
tain lug  arsenic,  is  often  used  for  this  purpose;  but  M,  Drapiez 
has  found,  that  80ap«  made  of  potash  and  fish-oil,  is  not  only  as 
much,  or  more,  destnicttYe  of  insects,  but  more  readily  applied 
in  general,  more  applicable  to  parts  to  which  the  fornjer  canaut 
be  used,  and  free  from  many  of  the  iaults  of  ihe  first.  The  soap 
is  prepared  by  dissolving  one  part  of  caustic  potash  in  a  sufficient 
quantity  of  water,  and  adding  to  it  one  part  of  fish-oil ;  the 
mixture  is  to  be  trkurated  until  of  sufficient  consistence,  and 
then  hardened  by  evaporation.  When  well  dried,  it  is  to  be 
rasped  into  a  very  fine  powder,  and  then  mixed  with  an  equal 
weight  of  camphor  minutely  divided  by  the  assistance  of  an 
Vol.  X,  2  H 
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•koholic  Uaduie  «f  mnik.  The  eztenial  and  delicate  parts  of 

animals,  as  the  feathers,  skin,  <\c.,  may  be  easily  preserved  by 
this  ^wder.  For  tius  purpose  they  are  to  be  spriukied  with 
Ibe  powder^  and  thm,  the  eiceia  beuig  remoTed,  they  are  be 
plaotdiBftdanpaitBatioii;  the  paittcIeB  wUS  attncl  water,  and 
viU  form  a  aort  of  gum  on  the  parte.  They  may  then  be  placed 
m  a  dry  atmosphere :  the  covering,  without  interfering  in  the 
aUghtest  manneir  with  the  appearancOi  will  preserve  Uiem 
perfaotly,  if  the  aoap  be  feqatred  in  a  selt  stale  for  apj^ica- 
tion  to  the  ahin,  it  may  easily  be  oMde  so  by  adding  the  eain* 
phor,  whilst  in  solution  in  the  tincture  of  musk,  to  the  powdered 
ioap,  aud  making  the  whole  into  a  paste. 

M.  DiapisB  aseirtained  the  parfeot  seeuniy  afforded  by  this 
process  by  placing  specimens  so  prepared  under  glasses  irith 
the  lar?»,  which  are  so  generally  destructive  to  them.  They 
remained  untouched,  and  in  perfect  preservation. 

15.  Observations  made  during  the  late  Solar  Eclipse. — During 
the  solar  eclipse  which  took  place  on  the  7th  of  last  September, 
some  observations  were  made  by  M,  Necker,  of  Cologny,  near 
Geneva,  with  two  very  delicate  thermometers^  graduated  by 
Reaumnr^s  scale,  one  of  which  was  placed^  so  as  to  receive  the 
full  force  of  the  sun's  rays,  and  the  other  near  the  first,  but  on 
the  north  side  of  a  tree  in  the  shade ;  both  were  about  four  feet 
firom  the  ground.  The  following  aie  some  of  the  results : 


Therm»io«t«r  expoacd. 

ThermoBMter  in  the  Shade. 

H. 

o 

o 

At  1 

28.5 

R.  or  96  F. 

16.5  R.  or 

69.1  F. 

1 

30 

29. 

97.25 

17 

70.25 

2 

23.5 

84.9 

16 

68. 

2 

35 

16.5 

69.12 

14.75 

65.18 

2 

55 

20.5 

78.1 

15 

65.75 

3 

15 

25. 

88.25 

16. 

68. 

4 

10 

2e» 

90.6 

17 

70.25 

Ther.  in  the  son's  rays,  max.  29  (97.25  F.)  min.  16.5  (69.12  F) 

Ther.  in  the  shade,  . . .  .max.  17  (70.12  F.)  min.  14.75  (65.18) 
Diiierence  of  the  maxima  of  the  two  thermometers  12R.  (27^F.) 
Difference  of  the  minima  of  the  thermometers  •  .  .  1.75  (4^  F.) 
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It  was  remarked  at  Cologny,  that  wlieiiever  the  sun's  rays 
during  the  ecUpse  penetrated  through  the  foliage  of  th«  treei,  so 
astopasBon  tothegroaiidythehiu^foniied^  instead  of  being 
drenlar,  as  is  usually  the  case,  were  erescents,  varying  in  form 
with  the  progress  of  the  eclipse.  This,  though  naturally  to  be 
expected,  had  a  singular  effect  from  the  aumber  of  imag«B 
gnmped  togeliher.^£t6.  Uniu.  zv.  p.  14. 

le,  OnikeD^^Oe  Needle  and  hOeHtU^  tfUie  magneUe 
Perce. — The  following  observations,  on  the  dip  of  the  needle  and 

the  intensity  of  the  magnetic  forcci  have  been  collected  and  cal- 
culated by  Professor  Uaasteeu ; 

Intensity  of  the 
I>ip>  Magoetic  Foree. 

o 

Peru    0  0    1.0000 

Mexico   42.10   1.3155 

Pari   68.38  ......  1.3482 

London    .........  70.33    1.4142 

Christiana    72.30    1.4959 

Arendahl   72.45  ......  1.4756 

Brasaa  74.21  1.4941 

Hare's  Island  82^  1.6930 

Davis*  Straits   83.8    1.69Q0 

Baffin's  Bay  ......  84.25    1.6685 

«      "    84.39    1.7349 

  84.44   K6943 

.<  85*54^  1 .7383 

"      "    86.9    1.7606 

Ediiu  Jour,  iii.  p.  401. 

17.  The  Coe  Fire  of  Derbyshire* — ^Mr.  Bainbridge  thus  de- 
scribes this  phsnomenon.  "  It  lesembles  a  column  of  smoke 
rising  up  from  the  woods  that  clothe  the  sides  of  many  of  the 

peak  hills,  and  is  observed  when  there  is  a  uuck  atmosphere,  or 
a  light  mist  is  settii)g  upon  the  hills.  Sometimes  a  single  co- 
lumn is  seen,  becomingp  divided  shortly  into  several  smaller  oneSt 
and  again  re-uniting.  The  idea  given  to  a  stranger  is  that  of 

2  H  2 
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the  smoke  of  a  fresh-kindled  cottage  fire  ascending  from  the 
bosom  of  the  wood ;  and  it  is  not  notil^  by  a  closer  attention^  he 
observes  the  incoostoncj  wad  mutability  of  this  aeriai  phantom, 
that  be  can  be  undecetred." 

The  **  coe-fire"  is  observed  when  the  atmosphere  is  unagi- 
tatcd  by  tlie  least  breath  of  wind,  and  is  attributed  by  Mr.  Bain- 
bridge  to  the  electricity  of  the  clonds  which  hang  over  the  place 
where  the  phenomenon  exists.  The  electricity  acting  more  at 
one  point  than  another,  is  supposed  to  cause  the  condensation 
of  aqueous  vapour,  and  so  to  alter  the  specific  gravity  of  the 
atmosphere  at  that  spot  This  would  give  rise  to  current  in  the 
air,  and  the  shifting  motion  of  the  influence  under  which  they  are 
produced,  would  account  for  the  variation  in  size,  number,  and 
place,  that  they  arc  liable  to. — Monthly  Magazine,  1 820,  p. 
206.  * 

18.  Diicharge  of  Lightmng  through  a  had  Conductor.'^Oa  May 

13,  the  lightning  fell  at  9  o'clock  in  the  evening,  on  a  house 
at  Berne,  in  Switzerland,  furnished  with  a  conductor  too  small 
to  convey  away  the  whole  of  the  electricity.  In  consequence 
of  the  illttstratioD  which  this  circumstance  offered,  of  the  utility 
of  good  oonduGtofs  and  danger  of  bad  ones,  M.  Tretchsel 
was  appointed  to  examine  into  the  pheenomena  which  had  taken 
place. 

The  house  stood  alone  on  a  plain  elevated  above  the  river 
Aar.  It  was  Airty  feet  long,  and  covered  by  tiles.  Three  families 

lived  in  the  eastern  part  of  it.  The  western  part  was  stables, 
&c. ;  the  lighutiiig  conductor  was  fixed  to  a  rod  of  wood,  at- 
tached to  the  roof  of  the  house  near  to  two  chimneys.  On  leaving 
the  rod  it  descended  without  being  in  contact  with  the  roof  on 
the  south  side  of  the  house,  and  entered  the  earth  near  the 
trunk  of  a  tree. 

When  the  lightning  descended,  the  light  was  intense ;  and 
a  woman,  with  her  child  and  a  domestic,  who  were  in  the 
house,  were  thrown  to  the  earth  senseless.  A  woman  in  the 
kitchen  sud  *he  saw  the  fire  descend  by  the  chimney  and  roll 
towards  the  door ;  and  a  man  £> landing  at  the  window  saw  the 
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lightning  roll  on  the  earth  near  the  liprhtninc^-rod.  The  chimney 
nearest  to  the  lightning-rod  was  much  biokim  abovCi  as  was 
also  the  hearth  beoeath^  from  whence  iqnraids  two  lines  of  tilee 
ware  shattered  to  pieces.  Within  the  roof  two  pieces  of  car*, 
pentry  were  broken  to  pieces  at  the  place  \viH  r«'  an  iioii  bolt  had 
fastened  them  together,  and  from  this  spot  tiie  course  ot  the 
lightning  could  be  traced  by  its  effects  to  the  place  where  it 
had  struck  the  domestic  (one  bf  the  three  before  spoken  of) 
on  the  shoulder  and  thence  to  the  gronnd,  and  the  courses  also 
of  two  other  branches  of  the  lightning,  one  within,  and  onu  on 
the  roof  of  iha  house,  could  be  traced. 

The  eifects  on  the  lightnin^rod  were  as  follows  :^The  brass 
point  was  slightly  fascHd,  but  the  iron  head,  being  very  strong 
and  solid,  had  not  been  affected.  The  conducting  wire  of  iron 
was  three  lines  in  diameter,  and  at  the  place  where  it  commu- 
nicated with  the  iron  head,  had  been  heated  red  hot  for  the 
length  of  a  fathom  (brasse)  as  was  proved  by  the  black  colour 
it  had  evidently  very  recently  assumed,  and  by  the  softened  or 
annealed  state  of  the  metal :  still  mqre  decided  marks  of  a  red 
heat  were  found  ou  the  iron  wire,  which  descended  along 
the  trunk  of  an  apple-tree,  and  which  was  only  two  lines  in 
tihicknesB.  The  earth  in  thu  place  had  been  moved,  and  not- ' 
withstanding  the  heavy  rain  which  had  fallen,  the  part  at  the 
foot  of  this  tree  was  dry  though  covered  with  verdure. 

Hence  it  appears  that  the  lightning  had  first  descended  entire 
on  the  conductor^  but,  that  the  wire  being  too  small  to  convey 
the  whole  current  away,  the  electricity  divided  there  bto  several 
ponions;  the  larger,  probably,  of  these  was  led  off  by  the  con- 
ductor heating  the  wire  in  its  passage ;  and  the  circumstance 
that  the  upper  wire  had  not  been  heated  red  near  the  roof  may 
be  explained  by  supposing  a  portion  of  the  electricity  to  be 
dissipated  on  the  roof  itself.  The  second  wire,  forming  the 
continuation  of  the  conductor  was  much  thinner  than  the  first, 
and  passed  down  over  the  trunk  of  the  tree.  In  consequence 
of  its  smallness  it  was  more  highly  heated,  and  had^  with  the 
electricity,  carbonized  the  part  of  the  tree  over  which  it  passed. 
The  earth  at  the  foot  of  the  conductor,  being  dry  and  sandy. 
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WM  a  bad  coQdiKtor»  and  hence  the  electnci^  passed  OTer  its 
aaiftee  to  a  moisleiied  and  hetter  canductmg  i^ace. 
Whilst  M.  M»  Tretehsel  and  Schenk  were  making  their  ob- 

servations,  a  second  storm  arose,  and  they  had  an  opportunity 
of  observing  the  effects  on  the  rod ;  these  were  not  so  power^ 
asbeforei  bat  were  Still  of  a  very  imposiagp  kind.  Thacradding 
aotsaof  sledricity  eonld  be  distbctly  beard  at  the  point, 
which,  at  the  same  time,  was  surmounted  by  the  luminotis  star. 
Both  these  effects  ceased  whenever  M.  Schenk,  by  holding  a 
sleel  key  in  the  air,  formed  a  second  lightning-rod,  and  divided 
the  effect  with  the  one  on  the  house.  This,  homrever,  was  too 
dangerous  an  experiment  to  be  long  continued. — Bib,  Univ. 
xv.>  page  19. 

19.  Sea-Salt im  Vesuvius. — ^M*  Gimbernathas  observed,  that 
within  a  few  days  after  the  late  eruption  from  Mount  Vesuvius 
the  erateriras  coresed  with  crystals  of  sea-salt. 

20.  Meteoric  Stom. — meteoric  stone  fell  on  October  13, 
1820,  tear  Kostritz,  in  Russia,  and  has  lately  been  analysed 
by  Stroneyer,  who  found  it  to  contain 


Silica   38.0574 

Kagnesia    29.9306 

AloBima   •  34688 

Protoxide  of  iron   4.8959 

Oxide  of  manganese,   1.1467 

Oxide  of  chromium  •••••   1 298 

Iron    17.4896 

Nickel   «   1.3617 

Sulphur    2.6957 


99.1762 

21.  On  ihe  (^omaie  ifflnm  ta  Ifts  SSUUand  Mmds. 

TO  THE  EDITOR. 

Sia.— Itis  with  some  surprise  that  I  perused  a  notice  in  your 
last  Journal  in  the  following  words :  It  has  been  recently  as- 
serted that  the  chromate  of  iron  was  discovered  in  Shetland 
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by  Dr.  Hibberl,  Without  wisbtng  to  undorvalue  Dr.  Uibben  s 
labours,  we  must,  injustice  to  0r.  Thul,  remtrk  that  lie  pointed 

out  the  enstence  of  this  mineral  in  Unst  many  years  ago.  It 
is  true  that  he  calls  it  magnetic  iron  ore,  but  the  existence 
of  a  chromate  was  then  unknown.'* 

In  reply  to  this  aiatemeot  I  have  first  to  observe,  that  both 
magnetic  iron  ore  and  cbromate  of  iron  are  found  abundantly 
in  the  island  of  Unst.  But  waving  this  circumstance,  I  am 
totally  unacquainted  with  any  report  published  by  Dr.  Trail 
upon  the  mineralogy  of  this  island,  in  which  the  existence  even 
of  magnetie  iron  ore  was  pointed  oat.  Dr.  Trail's  descriptioii 
of  the  rocks  of  Shetland  appeared  in  Mr.  Keil^  tour  through 
that  count  I  y  ill  the  year  1803,  and  from  this  work  it  was  copied 
verbatim  into  the  15tb  volume  of  Nicholsons  JounuU.  It  will 
be  there  found  that  not  a  word  is  mentioned  of  any  metfdlic 
substance  oeoorring  in  the  island  of  Unst  except  bog  iron  ore, 
NviLli  which  mineral  it  is  needless  to  observe  that  the  chromate 
of  iron  could  not  possibly  have  been  confoimded. 

I  can  consider  the  information  which  gave  rise  to  your  uoAb^ 
in  no  other  lig;ht  ikan  as  an  unintentional  mistake.  Oa  this 
aieooant,  any  further  remarks  tet  suggest  themsehes  in  olnrloiis 
refutation  ut  the  statement  are,  at  present,  better  suppressed, 
since  they  might  only  liave  the  improper  tendency  of  leading 
you  to  imagine  that  I  entertain  a  contrary  supposition. 

1  am,  te., 

10,  Argyle-squarct  Edinburgh,  9  Samuel  Hibblrt. 

Nov.  22,  1820. 

22;  On  rmdermg  iMoik  M0pm6ttK^.^M.  Gay  Lussac  lias 
proposed  a  means  of  rendering  the  varioiis  tissues  of  clodis, 

stuffs,  (^c,  incombastil)le  ;  and  the  means  he  recommends  ap- 
pear superior  to  those  which  as  yet  have  been  proposed  ;  that 
the  oombustttnli^  of  these  snbstmces  is  diminished  by  their 
having  been  immersed  in  solution  of  certain  salts,  as  of  alum, 

muriate  of  soda,  Ac,  has  been  \on^  known.  M.  Gay  Lussac 
considered  that  those  salts  should  possess  this  property  most 
eminently,  which  entered  most  readily  into  fusienf  being  enabled 
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by  that  means  to  cover  perfectly  the  fibre  of  the  substances, 
and  preserve  them  from  the  contact  of  the  air.  Guided  by 
this  thought,  *  he  anbstititted  phosfihate  of  ammoiiia  and  borate 
of  eoda  for  ahun,  jrc,  and'he  foimd  that  niiBUna  thiia  tieated 

could  be  placed  in  contact  with  igTiitcd  bodies  without  danger. 
They  were  carbonised,  but  would  not  ioflaine. 

33.  Oh  an  Jmpravement  in  Gas  lUummaHons 
(bi  a  Lettn  lothe  Editor.) 

Sir.— As  I  ii])|)r(  lit  nd  any  information  which  may  tend  to 
the  removal  of  a  common  inconvenieoce,  ia  within  the  province 
of  yonr  Joarnal,  i  beg  leave  to  enclose  you  some  renaiks  oa  the 
management  of  gas  lights. 

In  the  year  1806,  I  erected  a  small  gas  apparatus  for  the 
supply  of  my  own  premises ;  but,  m  consequence  of  the  great 
daily  attention  it  demanded,  and  the  rapid  destruction  of  my 
conducting*pipes,  which  were  of  tin,  I  was  induocd  to  abandon 
it  at  the  end  of  a  few  months.  Tie  exfierience  which  I  had 
gained  durinp^  that  time,  of  the  supeiioriy  of  the  gas  lights 
above  oil  lamps,  in  cleanliness,  manageability,  and  immense 
saving  of  time,  (except  in  attention  to  the  fiimace)  led  me  to 
become  a  tenant  of  the  chartered  Gas  Light  Company,  soon  after 
its  establishment*  One  great  inconyenience,  however,  attending 
these  lights,  I  did  not  tind  it  easy  to  remedy  for  a  considerable 
time,  I  mean  the  quantity  of  aqueous  vapour  produced  by  die 
combustion  oC  the  gas:  the  condensation  of  Ihis  vapour  on 
the  walls  of  the  apartmmts  where  the  gas  is  burnt,  or  on  the 
articles  placed  in  them,  except  where  a  very  free  ventilation 
can  be  kept  in  constant  operation,  has  prevented  the  use  of  the 
gis  by  ironmongers,  and  others  who  hair#  polished  meUdllc 
goods  exposed  to  sale  on  theur  premises.  I  iuLve  often  seen 
this  vapour  condensed,  and  hanging  in  drops  on  my  ceiling, 
and  by  falling  upon  dust,  it  formed  a  most  troublesome  and  per- 
petual source  of  annoyance.  The  first  remedy  I  attempted, 
was  to  place  a  wide  horixontai  copper  tube  along  die  ceiling  of 
my  shop  (forty  feet  in  length),  which  terminated  outside  the 
housC)  in  tlie  open  air ;  to  the  sides  of  this  tube  were  fixed 
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smaller  iKnruontal  ones  at  right^^ngkB,  and  to  thieve,  vertical 
tttbea  of  four  feet  each  were  attadied,  terminated  by  a  bell- 
glass,  which  enclosed  about  an  inch  of  the  cylindrical  glass  of 
the  burners.  In  a  few  months  I  found  this  plan  very  ineffi- 
cient; the  conent  through  the  tubei»  m  consequence  of  the  mi- 
meroua  angles,  was  too  slow  to  carry  off  more  dian  a  very 
small  portion  of  the  rapour,  and  the  tubes  became  ledcy  by 
corrosion  :  I  then  ordered  a  leaden  tube  to  be  fixed  by  a  curved 
joint,  to  the  vertical  tube  immediately  over  the  burner,  and 
sufiiermg  it  to  pass  horiwmtally  about  three  feet,  I  directed  it  to 
be  turned  Tertically  downwards,  with  a  curve  at  the  angle,  to 
the  length  of  nine  feet,  through  the  lioor  of  niy  shop  into  die 
cellar. 

I  was  repeatedly  assured  by  the  maker  of  my  i^pparatus, 
who  is  one  of  the  fitters,  that  my  plan  eoM  noi  answer,  be* 

cause  the  column  of  cold  air  in  the  long  tube  would  be  more 
than  an  equivalent  for  any  rarefaction  that  could  take  place  in 
the  four-feet  tube  over  the  bunier.  I  persevered,  however,  ia  my 
determination  to  make  the  experiment,  and  it  succeeded  be- 
yond my  expectation.  I  have  found  it  necessary  to  have  a  se- 
parate tube  to  each  burner,  but  I  consider  this  expense  well 
repaid  by  the  advantage  derived.  The  current  tiirough  the 
tubes  is  so  strong,  as  instantly  to  blow  ont  a  candle  at  the  lower 
end,  when  Uie  gas  is  burning ;  and  so  complete  is  the  conden- 
sation, that  two  ounces  of  water  per  hour  Is  produced  from 
each  light  The  water  thus  obtained  is  peilectly  bright,  and 
not  unpleasant  to  the  taste,  nor  does  it  exhibit  any  impurity 
except  a  slight  portion  ai  sulphuric  acid.  The  fitter,  iHio  so 
obstinately  opposed  my  plan,  informs  me,  that  hehbs  put  up 
similar  apparatus  since  mine,  with  con^plete  success. 

I  am,  Sir,  your  most  obedient  Servant, 

Wm.  B.  Hodsoh. 

IIL  Natukal  Bistort. 

I.  Medical  Prize  Questiojis. — The  question  proposed  by  the 
Cercle  Medical  of  Paris,  in  1819,  not  having  been  treated  in  a 
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satisfactory  inaaucr,  is  again  proposed  for  the  next  year ; — it  is 
to  detonniiie  the  influeiice  oC  patbolc^i^tcal  anatomy  on  the 
prpi^nM  of  jMBdidfie  in  goMnl,  and  eipecialij  on  the  diagnosb 
iomI  treetnent  of  hilonuil  diseeeei.** 

The  society  i  equest  the  concurrents^ — I .  to  inquire  whether 
or  not  pathological  anatomy  may^  in  its  present  state,  give  rise 
to  a(^»lieatioM  and  iattfprctalioBi  n^iuriouB  to  •ctenoe^2.  To 
Indicate  the  meant  which  they  bdieve  to  be  the  most  proper  to 
prevent  these  inconveniences  :  in  a  word,  it  engages  them  to 
take  the  sense  of  the  word  influence  in  its  bad  as  well  as  in  its 
good  relaticms." 

The  priae  will  be  a  medal  of  300  francs'  valae.  The  me* 
moirs,  written  in  French  or  Latin,  are  to  be  sent  before  July, 
1821,  to  M.  C.  D.  Chardel,  Secretaire,  ^-c.  Rue  Cassette, 
No  26. 

The  following  prize  question,  among  otfam,  has  been  pro- 
posed by  the  Hacrlem  Philosophical  Society.  The  papers  are  to 
be  sent  in  before  January  1,  1822 1 — 

1.  **  How  fhr  is  it  actaaUy  demonstrated,  that  finaigatwa 
with  chlorine  gas  has  prevented  the  [  lopagation  of  etm- 

tagious  disease.  What  are  the  contagious  diseases  in  uhicli  it 
ought  to  be  tried,  and  what  ought  to  be  principally  obser?ed  in 
such  experiments?  Is  there  any  reason  to  eipeet  more  sahitaiy 
effects  from  any  other  method  hitherto  employed,  or  proposed 
for  this  purpose  ?"  It  is  requested  that  a  succinct  enumera- 
tion be  given  oi  the  cases  in  which  such  fumigaUon  has  proved 
effectual  mul  pieventmg  wions  contagioas  diseases. 

2.  How  far  does  the  physiology  of  the  human  body  afibrd 
just  p^onnds  for  supposing,  or  how  far  has  experience  satis- 
factorily proved,  that  oxygen  gas  is  one  of  the  most  effica- 
cious remedies  for  recovering  persons  who  are  drowned*  suf- 
focated, or  in  a  syncope?  And  what  are  the  most  prompt  and 
certain  methods  to  be  employed  for  this  effect  V* 

3.  "  What  is  to  be  considered  as  justly  proved  wiiii  regard 
to  the  gas  Uic  J  nice  of  the  human  body,  and  its  influence  on  the 
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digestion  of  ibodt  I«  its  existence  sni&cieDtly  proved  by  the 

experiments  of  vSpallarizaiii  aiid  Senebier,  or  is  it  rendered 
doubtiul  by  those  ol  Moutegre  ?  What  has  been  demonstrated 
hi  tlds  respect  by  comporatKre  anatomy,  and  particularly  by 
opening  the  stomachs  of  aniionals  irhiteh  bave  been  killed  eilber 
lasting  or  shortly  after  taking  food  ?  And  supposing  the  exis- 
tence of  gastric  juice  in  the  human  body  to  be  well  proved, 
what  ought  to  be  avoided  in  order  that  Hs  efiect  on  the  digestion 
may  not  be  impeded  V 

4.  How  far  are  we  acquainted,  from  the  chemical  experi- 
ments of  Vauquelin,  with  the  various  species  of  cinchona; 
likewise  from  the  experiments  and  observations  of  others.  1^ 
What  is  the  different  nature  and  quantity  of  their  constituent 
parts  ?  2*  To  what  particular  principle  ought  we  to  ascribe  die 
febrifuge  powers  of  cinchona  ?  3.  What  criteria  can  we  de- 
duce from  it,  so  as  to  disiiiiu^uish  the  best  species,  and  the  va- 
rious barks  used  as  substitutes  ?  4.  Are  any  rules  to  be  ob* 
tained  for  preser?ing  the  principle,  in  which  consists  its  febri- 
fuge power,  entire  in  the  various  preparations  of  cinchona  T* 

5.  "  Although  a  general  introduction  of  vaccination  has  al- 
most every  where  put  a  stop  to  the  epidemic  smaii-pox,  yet 
within  these  few  years  past  that  disease  has  re-appeared,  both 
here  and  elsewhere ;  and  as  a  species  of  variolous  pustules  have 
recentiy  shewn  themselves  in  those  who  have  been  vaccuiated» 
it  is  inquired,  1.  Of  what  description  are  these  pustules?  In 
what  do  they  differ  from  the  real  small-pox?  Is  it  the  latter 
that  is  produced  in  these  individuals  who  have  been  previously 
vaccinated  ?  Does  it  arise  ftom  constitution,  from  indisposition, 
from  the  matter  employed  in  vaccination,  or  from  other  circum- 
stances, and  what  is  the  method  of  preventing  it  ?  2.  What 
can  be  safely  asserted,  with  regard  to  the  duration  of  the  pre- 
servative virtue  of  vacdnation  ?  Would  it  prove  of  any  service 
to  re-vaccinate  on  the  re-appearance  of  the  disease  ?  Are  the 
methods  employed  by  us  for  the  encouragement  ol  vaccination 
sufhcient,  and  do  they  tend  to  cause  the  entire  disappearance 
of  the  small-pox  ?  In  case  they  are  not,  what  more  efficadous 
ones  coald  be  adopted  F* 
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6.  What  it.  the  cause  oviag  to  which  .oyBtera  are  occa«  . 
tionaUy  ao  prejudicial  to  health  ?  le  it  in  conaequeiice  of  a 
small  worm  1)iat  is  found  in  them  ?  In  this  case,  of  what  species 

is  it,  and  whereabout  is  it  most  easily  detected  ?  Are  oysters 
subject  to  it  only  at  certain  times  of  the  year  ?  Has  the  venom 
of  oysters  any  analogy  with  thatiriiichy  firom  time  to  time,  ren« 
ders  mnsclea  poisonous  and  unwholesome  t  What  are  the  dis- 
orders occasioned  by  such  oysters  and  muscles,  and  what  are 
the  most  efficacious  remedies  either  lor  averting  the  evil  or  for 
lemoving  it  ?** 

7.  To  what  is  it  owing  that  shrimps  are  sometimes  perni- 
cious }  How  are  such  shrimps  to  be  distinguished  ?  What  kind 

of  disoitkrs  do  they  occasion,  and  what  are  the  remedies  to 
which,  in  such  cases,  recourse  ought  to  be  had  T 

2.  Meadmo  Saffron* — ^Mr.  Todd  Thomson  concludes,  from 
compaiatiTe  experiments  made  on  the  eolehkum  ataumnakf 
taken  up  at  different  times,  and  prepared  in  different  manners, 
that  the  month  of  July  is  the  best  period.of  taking  up  the  plant, 
as  the  bulb  has  then  attained  its  full  growth  and  perfection, 
whilst  the  vegetation  of  the  lateral  progeny  for  the  support  of 
whidi  the  bulb  is  mtended,  has  scarcely  commenced :  that  the 
bulb,  when  taken  up,  should  be  cut  as  soon  as  possible  into 
transverse  slices,  equal  in  thickness  to  a  half-crown,  which 
should  be  spread  upon  clean  white  paper,  and  dried  without 
artificial  heat  in  an  airy  situation,  screened  from  the  sunshine  • 
and  that  the  slices,  when  dried,  should  be  nearly  oval,  but  not 
notched  or  panduriform,  friable,  of  a  wliite  or  cream  eolour, 
somewhat  granular  on  both  surfaces,  inodorous,  bitter  to  the 
taste,  and  altogether  free  from  sweetness,  and  should  afford  a 
fine  cmrulean  blue  colour,  when  rubbed  with  a  few  drops  of 
vinegar,  and  the  alcoholic  solution  of  guatacumd^illMli  Jaumalf 
1820,  p.  282. 

3.  Oh  the  Vitaliti/  of  Plants, — ^M.  de  CandoUe,  in  speaking 
of  those  plants  which  can  preserve  their  existence  without  re- 
ceiving fresh  nourishment,  mentions  the  following  remarkable 
instance : 
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"  M.  Christian  Smith,  who  has  since  perished  so  uufor- 
tunately  in  the  Con^  expedition,  gave  me,  in  February, 

1816,  a  great  namber  of  plants*  dried  by  him  at  Teneriffe  in 
Jvljy  1815.  'Among  these  was  a  iemper^-fmrnm^  which  J  pre- 
seired  for  eleven  months  in  my  herbal ;  but  having,  in  January, 

1817,  perceived  in  it  a  small  white  point,  which  it  had  pushed 
out*  I  vrithdrew  the  plant,  and  placed  it  in  the  earth.  It  grew 
and  expanded,  and  I  thns  obtained  a  new  species  of  temper- 
vwum,  since  made  known  by  Sims  under  llie  name  of  temper-^ 
vivum  ciliaium,  it  having  previously  passed  eighteen  months 
as  a  dried  plant,  in  the  herbals  of  myself  and  Mr.  Smith.  It 
afterwards  flowered  several  times,  and  produced  many  yoong 
plants.  The  length  of  time  during  which  the  semper^vwum 
ciliaium  presenred  vitality  without  nourishment,  is  rendered 
more  remarkable,  from  the  circumstance  that  the  part  of  the 
stem  preserved  with  it  was  very  small,  and  could  not  lose  matter 
nearly  in  the  proportion  of  tiie  strong  spreading  branches  of 
other  plants.— <iliinafe$  de  Ckmde,  xy.  p.  82. 

4.  Lummtma  Phamomena  produced  hy  a  PZotPsr.^Mr.  Johnson 
had,  last  July,  a  fme  plant,  the  Pofyanthm  Tuherom,  about  five 

feet  la  hi  itrlu,  in  blossoai  in  a  room,  which,  he  observed,  emitted 
its  eiHuvium  most  strongly  after  sunset.  One  sultry  evening 
after  thunder  (it  is  believed  the  16th  July,  on  which  day  the 
thermometer  stood  at  81^  in  the  shade,)  when  the  atmo- 
sphere was  evidently  highly  charged  with  the  electric  fluid,  Mr. 
Johnston  was  surprised  at  seeing  small  sparks,  or  scintillations, 
of  a  lurid  flame-colour,  darted,  with  apparently  excessive  rapi- 
dly and  momentum  from  two  or  three  of  the  expanded  flowers, 
which  were  beginning  to  fade,  and  at  the  same  time  the  odour 
was  so  powerful  as  to  be  palling  and  unpleasant.  He  could 
not  perceive  any  difference  in  the  strength  of  the  odour  at  dif- 
ferent intervals,  but  during  ^the  whole  evening  its  intensity 
seemed  to  be  equable.  He  1ms  subsequently  noticed  that  the 
smell  from  the  flower  is  mosi  diffused  in  the  light,  but  he  has 
not  again  observed  tiie  bin^ular  electric  pheenomenon,  though  he 
has  nightly  and  attentively  looked  for  it.  During  the  time  of 
the  a^iearance  of  the  flashes,  or  sparks,  he  was  anxious  to 
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\smam  whetlwr  ^Mur  «nistioa  wu  atteaded  by  a  crackling  or 
snapping  noise,  as  is  the  cue  wlieii  the  electric  fqNtfk  is  elicited 

from  a  charged  jar  ;  but,  though  he  was  most  attentive,  he  was 
not  conscioQS  of  hearing  the  least  noise.—- v£kjt»*  •/oam.  ui»  p* 
416. 

5.  The  Potato* — This  plant,  the  solanum  tuber^aum  of  botanists, 
grows  wild  in  the  environs  of  Limai  in  Peru,  and  fourteen 
leagues  from  Lima,  on  the  coast,  and  has  been  found  wild  in 

the  kiiiixdom  of  Chili.  It  is  cultivated  by  the  Indians  in  Peru 
and  Ciiiii,  who  call  it  papas.  It  grows  spontaneously  in  the 
forests  near  Santa  de  Bogota,  and  among  the  rocks  on 
Mont4  Video.   The  wild  plants,  however,  produce  only  very 

gmull  roots  01  a  bitter  taste.  The  native  country  of  this  plant 
is  therefore  at  length  ascertained.^i^T.  Mont/Uj/  Mag,  1820, 
p.  678. 

6.  Gedogy  qf  the  H%nMiijf&  Mountains. — At  a  late  flMeting 
of  the  Geological  Society,  a  paper  on  the  valley  of  &e  Stttli^ 
river  in  the  Himalaya  Mountains,  by  Henry  Thomas  Cole> 

brooke,  Esq.,  Vice-president,  G.S.,  was  read. 

The  banks  of  the  Sutlej,  in  the  lower  valley,  at  the  elevation 
of  2,000  feet  above  the  level  of  the  sea,  are  composed  of  lime- 
stone, which  is  apparently  primitive.  The  general  inclination 
of  the  strata  is  stated  to  be  10  or  1^,  and  the  direction  much 
diversified.  At  Jaure,  on  the  northern  bank,  hot  springs  issue 
within  two  or  three  feet  from  the  river.  A  thermometer  plunged 
into  one  of  them  rose  to  1301°  of  Fahrenheit,  while  the  tempe- 
rature of  the  river  was  61^.  The  water  has  a  strong  sulphurous 
smell,  and  mciusts  the  pebbles  amon^  which  it  rises  with  a 
yellow  substance.  Lime-stone  seems  the  rock  in  the  hills 
which  bound  the  adjacent  valleys.  Among  the  specimena  is  a 
stalactite  from  the  roof  of  a  cave  near  the  top  of  the  Carol 
mountains,  and  about  6,500  feet  ^bove  llie  level  of  the  sea. 

In  crossing-  the  Himalaya.  Mountains  at  the  Biuuug  Pass, 
which  is  the  route  of  communication  between  the  middle  valley 
of  the  Sutlej  and  the  valley  of  the  Paber,  and  of  which  die 
extreme  altitude  is  15,000  feet,  mica  slate,  gneiss;  and  granite, 


(•ome  of  the  speciineuf  containing  gariMts,  otiiers  tounnalin) 

were  found  ;  iind  veins  of  <]uaitz  and  mica,  and  of  cjuai  tz  and 
horabieude,  were  observed  in  the  specimens  which  have  been 

Tbfd  mean  height  of  the  Sntli^  near  to  its  cckofinenoe  with  the 
Bespa,  is  6,300  feet.  The  rocks  which  here  form  its  banks^ 
are  inclined  at  an  angle  of  25° — 30°,  and  dip  eastward  ;  they 
consist  of  granite,  gneiss,  quartz-rock«  granular  quartz  and 
mica^  aad  granite  with  hornblende.  Between  this  iqpot  and  Risp^, 
from  6,500  to  9,800  feet  above  die  level  of  the  sea,  the  roeks 
are  chiefly  formed  of  a  whitish  crumbling  g  ranite.  The  Cailasor 
Raidaug  mountains  on  the  south,  an  assemblage  of  pointed 
peaks  covered  with  snow,  and  more  than  20,000  feet  in  height^ 
are  to  all  ap^^earance  covered  with  the  same  kind  of  rock. 

Overhanging  the  town  of  Marang  is  a  mountain  of  day  slate ; 
upon  it,  at  an  elevation  of  12,000  feet,  heath,  juniper,  and 
gooseberry-bushes  were  growing.  In  advancing  to  the  Tun- 
giang  Pass,  which  is  13,740  f»t  above  the  sea,  rocks  fonned 
ohiefly  of  compact  quartz  with  chlorite  were  observed.  The 
pass  itself  exhibited  clay  slate,  with  pyrites  and  globular  mica. 
A  few  miles  further  on,  granite,  gneiss,  mica  slate,  cyanite* 
qnarts  and  mica,  actinoUte  aad  quartz  with  g^amet,  pyrites  in 
quarts,  a  bluish  grey  lime-stone  with  white  veins,  and  calcareous 
ttifit  were  IbiAid.  Heie  the  starata,  accofding  to  Lieutenant; 
Gerard's  observation,  run  N.W.  and  S.E.,  an4  dip  to  the  N.E.  al^ 
an  angle  of  40°  or  45°. 

In  the  neighbourhood  of  l^amptMangb  the  bed  of  the  Satm 
is  8,1^20  feet  above  the  see,  and  consists  of  only  two  sorts  of 

rock,  v'u.y  mica  slate  and  granular  quartz,  with  irnperfeclly 

crystallized  hornblende.  At  its  confluence  with  the  Li  river, 
the  banks  are  composed  of  granite.  On  amending  the  latter 
stream  the  banks  were  ftmnd  to  exhibit  specimens  of  alate^ 
pottenT  clay»  mad  or  loam,  sand,  and  stalactitical  carbonate 
of  lime.  Higher  up  the  same  river,  and  in  the  vicinity  of 
Cbflngo,  where  tlie  bed  is  not  less  than  9,900  Iset  above  the 
saa»  primitive  lime-stone  (Une  and  likewise  grey  aad  white,) 
widi  .diaseminated  pyrites  was  found;  also  mioa  slate  with 
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fragments  of  veins ;  in  one  instance,  white  quartz  with  mica, 
konibieside,  and  gamet ;  in  mo^SoM  actmolite  witb  qaarU»  maea, 
and  garnet. 

Between  Namgia  and  Shipke,  where  the  survey  eastward 
terminated,  and  where  the  bed  of  the  river  is  9,000  feet  above 
the  leTel  of  the  sea,  the  rocks  are  composed  of  granite  with  aad 
wtthont  Umtmaltn  and  garnets,  gneiss,  miea  slate,  ooaqpael 
quarts,  cyanite  with  qnarts  and  niea,  and  oompacl  feldspar 
with  hornblende.  ' 

North  of  the  Pass  of  Shipke-gh4te,  is  situated  the  TailiigMig 
Monntains,  which  lieutenant  Gerard  ascended  to  the  prodi- 
gions  height  of  19,411  feet  above  the  leTel  of  the  sen,  and 
within  two  miles  of  the  top,  which  is  estimated  at  99,000  feet 
The  rocks  here  lie  in  immense  detached  masses  heaped  upon 
one  another. 

One  specimen  of  whitish  primitive  lime-stooe,  and  another  of 
granite  with'  tonrmalin  and  garnet,  which  were  found  at  this 

station,  have  been  preserved.  The  R61  oi  Shatul  pass  over  the 
Himalaya  Mountains,  by  which  the  surveyors  returned  from 
their  arduous  journey,  is  nearly  15,000  feet  high.  The  rocks 
at  the  summit  of  this  pass  consist  of  gneiss,  and  the  pass  on 
eaeh  «de,  ri^ng  to  an '  elemtion  of  nearly  a,000  feet  more, 
appear  to  be  formed  of  the  same  materials.  On  descending  on 
the  southern  side  from  the  R61  Pass,  at  the  height  of  12,000 
Jwt  above  the  sea,  the  rocks  are  found  to  he  gsaeiaUy  com- 
posed of  gneiss ;  and  on  the  northern  side,  the  prevalent  rock 
was  ascertained  to  be  granular  quartz. 

Seeds  of  a  species  of  campanula  were  gathered  at  the  elevar 
tion  of  16,800  feet  above  the  sea,  on  a  spot  wheie  the  thermo- 
meter at  noon  In  die  middle  of  October,  was  at  27**  Fahr. 
Shrubs  were  feund  in  a  vegetating  state,  .at  a  still  greater 
altitude. 

« 

7^  On  ike  Tape'wm  t n  lAe  Pumter  and  Sfp^Brnkt,  ly  Captain 
Bagnold*— Sir,  on  an  estate  where  a  great  quantity  of  rabbits 

arc  annually  destroyed  in  the  month  of  November,  I  have  ob- 
served that  several  dogs  who  were  previously  iu  good  heakfa 
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'And  comlltioii,  MMNi  bteute  wMk,  Hirtlkfff^  sad  runmiwiy 

emaciated,  frequently  passing  large  portions  of  the  tape- worm  • 
this  induced  me  to  examine  the  intesunes  of  several  hares  and 
nblxtfy  «nd»  wilh  rery  fewexceptionsy  1  found  each  to  coataia  a 
INdbet  tapa-mmit  fiom  tfaica  to  finir  tet  ta  langCh.  lAm, 
eaused  two  of  the  doga  whose  cases  appeared  the  wortt,  to  be 
«eparated  from  the  others,  ieeding  tlieni  on  potatoes,  Sfc. ;  and 
in  eight  or  ten  days,  after  voiding  several  leet  of  the  worai, 
they  were  perfeotlj  rtilored  to  Iheir  fiofmer  tl^^ 
anee.  The  ▼ermioalar  disease,  hidieito  so  farmidahie  to  the 
spaniel  and  poinlef,  may  therefore  in  a  great  measure  be  lairly 
attributed  to  the  custom  of  giving  them  tlie  intestines  of  their 
gaaae^  nadef  the  teehaioal  i^pelialion  of  th$  pmmok,**  The 
tela  above  stated,  in  eaplaiaing  the  camse  of  the  dinaifl,at 
same  time  suggests  the  remedy. 

I  am.  Sir,  your  obedient  Servant, 

T.  M.  BiMaiou. 

7piiigk,  How,  Kmghtshrid^e^ 
Dtcea^  20, 1$20. 

III.    GANSmAn  LlTSSATURB. 

1.  GaMHcat  ManuteripiM,^Tk^  Abb4  Amadeas  Peyroa,  Pro- 
fessor of  oriental  languages  in  the  university  of  Turin,  has 
discovered  some  fragments  of  Cicero,  in  a  MS.,  from  the 
monastery  of  St.  Colomban  di  Bobbio,  a  town  on  the  Trebia, 
in  the  Kmg  of  Saidiniafa  dommions.  This  MS.  oontaba  im- 
portant new  readings  of  orations  already  known,  and  conOfms 
the  identity  of  several  texts  which  have  been  tortured  by  incUa- 
creet  critics.  It  contains,  besides  fragments  of  the  orationty 
pro  ScanrOf  pro  M.  TuWo  in  C^odmm  OraUxnm^  whidi  are  hik 
fortunately  lost  Some  of  these  fragments  have  been  idieadf 
published  by  M.  Mai,  after  a  MS.  of  the  same  library  art 
Colomban,  preserved  m  the  Ambrosian  library  at  Miiao,  »o 
that  at  the  first  sight  these  two  MSS.  woidd  appear  to  have 
ongtnaliy  made  but  one.  But  the  difference  of  Ae  writing, 
that  of  the  parduneat,  the  dreumstanee  that  one  of  these  MSS. 
A&  written  in  thiee  columns,  and  the  other  in  two,  as  well  its 
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that  several  deficiencies  in  the  Ambrosian  MS.  arc  supplied  by 
tliatof  Turioy  leave  no  room  to  doubt  of  their  being  copies 
MMtiaUy  diifefent*" 

• 

•  .  3,  The  Bhtdi  Prince— Extract  of  a  letter  from  Bourdeaux.— 
A  few  days  ago  were  discovered  among  the  ruins  of.  the 
castle  of  Castlemar.ia  MedoCy  «everal  silver  coins,  or  demi-grm 
.af  Aqniftaint,'  which  exhibit  on  one  side  the  e£Gigy  of  the  prin^ 
of  Wales,  in  a  ducal  attire,  armed  with  a  sword,  standing  under 
a  Gothic  canopy ;  aud  on  the  reverse  two  fleur-de-lys  and 
two  leopards,  symmetrically  separated  by  a  fuU.cross,  marked 
with  fix  points,-  indicatiTe  of  the  vaiue  of  the  coin.  Round  the 
portrait  of  the  prince  is  the  legend,  Ed.  Ps^  gns.  Reg.  Ag^  B* 
(Eduardns  primogenitos  regis  AngUse  B.)»  and  on  the  NTerse^ 
Acit.  Procps.  (Aquitanie  Priucepsy 

« 

Prue  QuMitm^lh^  programme  of  the  prize  of  eloquence, 
which  is  to  be  distributed  by  the  French  Academy  in  August, 

1821,  is  as  follows:  **  To  determine  in  whut  consists  the 
poetic  gemus,  and  how  it  is  to  be  discriminated,  independent 
of  the  diversity  of  languages  and  the  forms  of  rersificationi 
in  all  the  different  kinds,  from  the  Apopee  to  the  Apologue*" 
The  works  of  the  candidates  to  be  sent  before  the  16th  of  May. 

The  subject  of  the  prize  of  eloquence  for  1822  is,  An  Elo- 
gium  on  Le  Sage.'' 

'  4.  deoptUriCs  This  welMcnown  monument  of  anti- 

quity is  expected  to  arrive  shortly  from  Alexandria,  a  present 
isom  the  Pasha  of  Egypt  to  His  Majesty  George  IV.  It  is 
rumoured  that  it  will  be  set  op  in  Waterloo-place^  oppoute  to 
CarUon4iouse.  The  weight  of  the  mass  is  about  200  tons, 
the  diameter  at  the  pedestal  seven  feet.  It  is  tmderstood  that 
.we  are  indebted  to  the  influence  of  S.  Briggs,  Esq.^  British- 
-leaident  at  Grand  Cairo,  with  the  Pasha  of  £gypt»  for  this 
.nj^^iiificent  monttment* 
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5,  Island  rent  amndcr. 

Japava,  27th  Jan.  \H20. 
During  the  late  stonny  weather,  since  the  3d  instanty  an 
idand,  which  we  find  by  the  map  of  JaTa  )S  called  FishenmniV 
island^  has  been  rent  asunder*  It  is  known  to  the  natives  under 
the  name  of  Pulo  Pentangan.  As  soon  as  the  weather  will 
permit  a  further  investigation  will  be  held  respecting  this  ex- 
traordinary ereaV'^Bat,  Ckmrantf  Feb..  l^PhiL  Mag,,  66f 
p.  396, 

6.  M.  Sorct  requests  us  to  mention  that  the  apparatus,  de- 
scribed at  p.  168,  are  not  of  his  invention,  but  belong  to  M« 
Biot.    We  have  described  thm  only  as  being  ^  qnoted**  by 
•M.  Soret. 

7.  Mr.  Salt. — Information  from  JSgypt, — The  earnest  zeal 
with  which  Mr.  Salt  has  investigated  the  antiquities  of  Bgypt^ 
the  liberality  which  has  mduced  him  to  do  this  at  his  own 
expense,  and  the  very  valuable  fruits  which  have  already 
resulted  from  his  efforts,  make  every  information  respecting  him 
highly  interesting  and  important.  We  understand  that  he  has 
been  very  ill  for  nearly  ten  monthsi  but  is  now  slowly  recoverfaig; 
that  Nathaniel  Pierce,  after  fourteen  years'  residence  in  Abysn- 
nia,  is  returning  to  England,  with  all  his  papers  ;  and  that  he  is 
-intrusted  by  Mr.  Salt  with  several  papyri,  two  fine  vases,  and 

many  inscriptions,  as  a  present  for  the  British  Museum.  The 
following  are  extracts  f^om  one  of  Mr.  Salf  s  letters : 

We  have  not  lately  had  any  great  discoveries  of  antiquities^ 
except  of  some  Greek  mummy-cases.  They  have  short  Greek 
inscriptions,  mentioning  the  birth,  death,  and  age  of  the  per- 
sons'; they  are  covered  eitemally  and  internally  with  hiefo- 
glyphics ;  some  have  the  zodiac  painted  inside,  which  is  much 
like  that  on  the  ceiling  of  Dendera,  and  probably  of  the  same 
antiquity.  '  They  have  all  got  papyri  inside,  in  a  character 
muck  like  the  inscription  on  the  Rosetta  stone.  One  of  these  is 
of  a  commandment  of  Hahes,  and  another  oi  his  son." 

The  Pacha  having  fimshedhls  Hidjas  expedition,  i#  mr 
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«itlM  point  of  lendiBg  another,  of  four  or  five  tkonsvid  max, 
into  the  interior  of  AMc&.   One  division  is  to  more  on  D«rfoor,  * 

bv  way  of  the  Desert  which  Brown  pcisscd  over.  The  second  is 
to  keep  along  the  hill,  aod  to  advance  as  far  as  Sennaar.  This 
Ibice  it  oommnnded  by  hit  eon  lamtel  Pacha,  lliey  cany 
eannott,  and  ftforitioat  for  three  moadie ;  they  have  already 
been  joined  by  a  great  part  of  the  Mamelukes  aL  Dongola,  who 
have  come  in  and  made  their  submission ;  and  that  part  of  the 
country  and  ite  adjouiing  diatricto  have  been  pat  under  the 
QDOimand  of  Abdeen  Cachief,  who  is  to  pasa  from  the  Th^Mn 
Oastf  with  4,000  Arabs,  and  to  take  up  hit  residence  at  Don- 
goia,  his  orders  being  to  keep  open  the  communications  with 
the  two  adranced  armies.  There  are  several  European  en- 
gineers employed  on  this  service,  from  whom  we  may  expect 
to  receive  accurate  accounts  of  what  may  occur. 

'8.  Om  Iftc  Root  rmmblhsf  the  Potefo»  laiefy  swporietf  from 

South  America* 

(To  the  Editor  of  the  Journal  of  Science  and  the  Arts.) 

Itisiemarkable  that  the  root  resembling  the  potato,  laldy 
brought  to  England  for  cultivation  from  Santa-Fe  de  Bogota, 

is  an  African  root,  which  grows  in  the  territory  of  Lower  Suse, 
near  the  Southern  Atlas,  inhabited  by  the  Arabs  of  Woled 
Ab|»ttsebah»  and  called  by  ■  them  by  the  same  name  which  it 
bears  in  South  America,  viz.,  Antk  Affhean  or  Attka,  unques* 
tionably  true  Arabic  words ,  signifying  the  absorbing,  or  tliirsty 
root:  Artiky  or  root ;  Alskun,  thirsty. 

How  has  this  root  found  its  way  to  South  America^  and  there 
letained  its  original  Arabic  naine  ?  Were  the  ancient  Arabs 
possessed  of  mote  nautical  knowledge  than  we  are  aware 
of?  Did  ihey,  at  some  remote  period,  and  many  centuries  before 
the  discovery  of  America  by  Columbus,  cross  the.  Western 
Ocean,  tnmsporting  th«r  plants  to  America?  Or  are  we  to 
eottirm  the  opinion  of  a  submerged  continent,  which,  before  lis 
submersion,  afforded  a  communication  between  Africa  and 
South  America,  countries  now  divided  from  each  other  by  an 
•Oisnof  ao^nerose from  shofe  to  shore? 

Jambs  Oest  Jacxsow. 


Digitized  by  Gc:» 


477 


id  ** 

K  <u 
•< 

> 

a 
5 

o 

C>  (J 

If'' 

I 

1 


1-9' 

<S  a, 

c  i 
II 

<8  a 

;2  §  ^ 


fe  o 


O 

< 


S 


0)  = 


bD 


• 

30 

V 

• 

a 

• 

4:      ^2  r4aD       %3  oo  ^  ^               ^  -^^  ^  r  -gg  S  5  9 

1 

1 

1- 

^1 

J 

-Sil?'  >,'  '  '-Si-'x'  '                 •  ••«>>•>.*  • 

I'S  >v-8  s-"  ■  S"s  i.-3  i'^='  ^"3  >.-S  i-*  a  5-a  s»« 

l^lillllJlJJill^liJillluliJj^ 

-a 
a 

4.' 

a 
e 

mm 

i 

• 

a 

s 
(S 

Oc<o 

t| 

X 

For 

1 

— ^  — ™                  -  %^               1^  V*  ^  V  W 

■  ••>tiiiitt>,<iiii<^ii>,,i^,  .,, 

1  sbli  si  •] -illl  sljilil       51  f  1 

1 

• 

« 

is 

• 

e 

•a 
• 

s 

1820. 

b 

JK 
e 

t 

B 

2 
(3 

• 

i 

-& 

s 

5««li«2«i(ZR{2»b'««latM^dflnitfKl 

i 

(/*  ^)  1^ 

• 

•  t»«t^><<iif^i  »,  

•fc.*  ■  '  £  >»'  ^  '  '  '  £  >>'  ^'  '  '-Si*'***  '  *5»»'S* 

Digitized  by  Googlt: 


SELECT  LIST  OF  NEW  PUBLICATIONS 

PVltlHG  TBE  LAST'THKEfi  VOVTBB* 


Transactions  of  Public  Societies. 

Philosophical  Transacuoosof  the  Royal  Society  of  Lcmdoo,  for 
1820.    Part  II.  4to. 

Metlico-Chirurgical  Transaclions  of  the  Mctiical  aad  Chiiurgi- 
cal  Society  of  London.    Vt)l.  XI.  Part  I,  8vo.  9s. 

AORICVLTURE,  RU&AI^,  AND  DOMESTIC  ECONOMV. 

A  Treatise  on  Mildew  ^nd  the  Cultivation  of  Wheat*  By 

Francis  Blaikie.  Bvo.  Is.  6fl. 

A  New  Theory  of  Agriculture,  in  which  the  nature  of  Soils, 
Crops,  and  Maniin  >,  is  explained.   By  J.  Grisenthwaite.  8vo.  5*. 

Framlingham ;  lu  Agriculture,  4*c.,  including  the  Economy  o£ 
a  small  Farm.    Ry  KdwarU  Rigby,  M.D.  F.L.S.  8vo.  3s.  6d, 

A  Treatise  on  the  Art  of  making  Wine  from  iiauvc  1  ruits;  ex- 
hibiting the  Principles  on  which  the  Art  depends.   By  F.  Accum. 

A  "matifle  on  the  Art  of  Brewing;  exhibiting  the  London 
Ptictice  of  Brewing  Porter,  Brown  Stone,  Ale»  Table  Beer,  «d4 
wioitt  kinds  of  Malt  liquors.   By  Ffedrick  Accum.  ISmo,  7<* 

Astronomy. 

Time's  Telescope  ;  or,  the  Astronomer's,  Botanist's,  and  Nftr 

turalist's  Guule,  tor  1821.    12mo.  9s. 

A  Guide  to  the  Stars ;  being  an  easy  method  of  knowinjr  the 
relative  Positions  ot  ali  the  principal  Fixed  Stars.  By  ilciiry 
Pfoojtc.  ftq.  1^5, 

Botany  ani>  Horticulture. 

The  Botanical  Cultivator;  or,  Tn<^tructions  for  the  Manage- 
ment and  Propagation  of  the  Plants  cultivated  in  the  Mot-house, 
Green-house,  and  Gardens  of  Great  Britain.  By  R.  S\v(  (  t,  F.I  .S. 

The  Botanist's  Companion ;  or,  an  Introduction  to  the  Know- 
ledge of  Practical  l>otany.    12mo.  2  vols.  1 9s: 

Pomarium  Britannicum  ;  or,  an  Historical  and  Botanical  Ac- 
count  of  Fruits  known  in  Gical  Butam.  By  Henry  Phillips, 
Rpyal  8vo.    With  coloured  plates,  1/.  1*. 

The  Uofftieultttral  Repository.  By  Thomas  Brooksb&w*  Royal 
3vo.  Golotoedi  plates.   Paru  L  to  IV.  5t.  each* 

Introduction  to  the  Knowledge  of  Fun^,  12mo(  Plates. 

Medicine,  Anatomy,  and  Surgery. 

First  Lines  of  the  Practice  ol  Surgery.  By  S.  Cooper.  Vol.  II.  15s, 

A  Treatise  on  the  Plague,  designed  to  prove  it  contagious,  firom 
facts.    By  Sir  A.  B.  Faulkner,  M.D.  8vo.  12.v. 

A  Synopsis  of  the  Dib^-ases  or  the  Eye,  and  their  Ticalmcot. 
By  Benjamin  Travers.  8vo.  With  Plates.  1/.  5s. 

niustrasions  of  the  capital  Operations  of  Surgery,  Trephina* 
Hernia,  4t.  By  CJiarJea  Belt.  Royal  4te.  PartL  ]5t*  plaiOt 
i;p}oored|  2}f. 


Digitized  by  Google 


Lut  (f  New  PMkaium$. 


A  Practical  Treatise  on  the  Treatment  and  -Cure  of  •Consump* 
<ioii.    By.  A.  B.  Granville,  M.D.  dvo,  9f. 

Practical  Observations  on  the  Use  of  Oxygen  in  .the  -Cure  oC 

Diseases.    By  Daniel  Hill,  M.D.  8vo.  7s.  6d, 

A  Treatise  on  Dyspepsia,  or  Indigestion.  By  J.  Woodforde^ 
M.D.  8vo.  2s.  6d. 

The  Practic  of  Physic.    By  John  Gregory,  M.D.  8vo.  \0s.  6d. 

Oil  the  Duties  and  Qualifications  of  a  Physician.  By  George 
Gregory,  M.D.,  F.R.S.    Foolscap  8vo.  4*. 

lUuhti  utions  of  Phrenology*  By  bir  George  Macii^uzie.  With 
plates.  Svp.  1 5s. 

Vic^s  of  the  Muscles  of  .  the  Human  Body,  drawn  from  Na« 
ture,  and  engjraved  by  George  Louis ;  accompanied  by  suitable 
Explanatory  References.   4to.  iL  lis, 6d. 

Outlines  of  Midwifery.  By  J.  T.  Conquest,  M.D.  8to.  With 
plates,  7*.  6d*  ' 

An  Essay  on  Mercury.   By  D.  Davies,  M.D.  8vo.  2#.  6d» 

Practical  Observations  on  Colchicum  Autumnale,  as  a  g^era) 
remedy  in  disorders  which  are  connected  with  increased  action  in 
the  heart  and  arteries.    By  T.  C.  Haden.  8vo.  4?. 

Sound  Mind  ;  or  Contributions  to  the  Natural  History  and  Phy- 
siology of  the  Human  Intollect.    By  John  Haslam,  M.D.  8vo.  7*- 

The  Pharmac<  i['nMa  ui  the  lloyal  College  of  Physicians  of  Lon- 
don, 1809;  liternlly  u.inslated.    By  G.  F.  Collier.  8vo.  lOs.  6d. 

Kcniarks  on  Inbanity.    By  1  homas  Mayo,  M.B.  8vo.  5s.  . 

Practical  Observations  on  the  Treatment  of  Strictures  in  th« 
Urethra,  and  on  the  removal  of  the  eflects  of  Gout  onlhat  disease 
by  the  use  of  purified  Vinum  Colchici :  to  which  is  added  anim^ 
proved  mode  of  performing  the  high  opervlion  for  ihm  fiuine.  By 
Sir  Everard  Home.  Bart.,  y.P*R.S.,  jv.  Vols.  IL  and  III.  Sfir 
cond  edition.    In  the  Press. 

Practical  Observations  on  the  Treatment  of  the  Diseases  of  the 
Prostate  Gland,  iUostrated  by  Copper  plates.  .  To  which  is  added, 
a  Letter  from  Professor  Brande  to  the  Author,  on  Calculi.  From 
the  Philosophical  Transactions.  By  Sir  Everard  Home,  B«jrti^ 
VJP.R.S.,  4c.    Vol.  II.,  price  I4s. 

Lectures  on  Comparative  Anatomy,  in  which  arc  explained  the 
Preparations  in  the  Hunterian  Collection.  By  Sir  Everard  Home, 
Bart.,  V.P.R.S.,  Sfc.  Illustrated  by  iMigravings.  2  vols,  4to., 
price  7 1.  Js.  boards,  and  vn  large  paper,  10/.  iOs.,  buania. 

Practical  Observations  on  the  Treatment  of  Strictures  in  the 
Urethra,  and  in  the  CEsophagus.  By  Sir  Everard  Home,  Baft^ 
V.P.R.S.,  Sfc.   S  vols.  8vo.y  hoards. 

Ohserraiions  on  Cancer,  connect^  with  Histories  of  the  Disease. 
By  fiffr  EYeraid  Home^  Ba^.»  V.P^R.S.»  4**   8vo.  5s.  6 d ,  boards, 

Hunterian  Oration.  By  Sir  Everaid  Home^  Bart.»  V.P.R.S>  .^c. 

Natukax*  Histoet. 

Zoological  Illustrations ;  or,  Original  Figure  and  De9criptioiis 


Digitized  by  Gck  -^n^ 


ofN<'vv,  Rare,  or  otherwise  InU  ic-ung  Ainmal^,  st  lected  prin- 
cipally from  the  classes  of  Ornithology,  Entomology,  and  Con- 
chology.    By  Wm.  Swainson,  F.L.S.,  royal  8vo,  No.  I.  4^.  6 J. 

Introduction  to  the  hiudy  of  Conchology ;  tiescribing  the  Or- 
ders, Genera,  and  Species  of  Shells,  with  Observatkmi  and  Di- 
racttons  for  collecting,  preserving,  and  .  cleanUig  tbem*  By 
6btrl«t  Woodaiclu   cr.  Svo.  7«*  plain ;  lUf*  coloured  pUtee» 

MiNERALOOY. 

An  Introduction  to  Mineralogy.  By  Robert  BakewelL  With 
plates,  by  Lowry.    8vo.  1/.  U. 

The  C  liai  deters  of  the  Classes,  Orders,  Genera,  and  Specie* 
of  Mineral!.    By  Professor  Mohs,  of  Freiberg.    8vo.  6s,  odL 

Political  Economy. 

An  Inquiry  concerning  the  Power  of  Increase  in  the  Number 
of  Mm  I  kill!  ;  b(  in<;  an  Answer  to  IVIr.  Malthuss  Essay  on  that 
6ul;p  (  [,    By  William  Godwin.  18.?. 

A  Letter  to  M.  Brougham,  Esq.  on  tertain  Clauses  in 

the  Education  Bill,  now  before  ParliamcBL  By  S.  Butler,  D.D., 
Head«iiMi8ter  of  Shrewsbury  School.   8to.  ic.  64. 

Enays  on  Money.  Ezchaoges,  and  Political  Economy,  in  two 
parti.   By  Uenry  Janes*   8vo.  10». 

Geooraph  y. 

A  Geographical,  StatUcicaU  and  Uistoricnl  DvicripdQB  of  Urn* 
dostan,  Md  the  adjacent  Goinitiy»  composed  fiom  the  most 
authoititie  printed  HocamtntB^  and  from  the  Manuscript  Recoids 
daposhad  at  the  Boatd  of  Control ;  consisting  of  the  OtBciti 
R^orts,  and  Public  Correspondence  of  nearly  all  the  most  eaii* 
lent  Civil  Servants  of  the  Three  1^  c^idencies,  and  also  of  many  of 
the  most  distinguished  Military  and  Medical  Ofhcers.  By  Wahsr 
Hamilton,  Esq.    With  maps,  2  vols.  4to.  4/.  ]  4$.  6d, 

A  New  and  Coinprehcnsivo  System  of  Modern  Geography- 
Mathematical,  Physical,  Political,  and  Commercial.  By  Thomas 
Myers,  A*.M.,  of  the  Royal  Military  Academy,  Woolwich.  With 
coloured  maps,  views,  <Vr,  4to.    Parts  I.  to  VIII.  each. 

An  Historical  and  Geograpliical  Memoir  of  the  North  Ame- 
rican Continent,  its  Nations  and  Tribes.  By  the  Rev,  James 
Beiitley  Gordon.  4to.  21* 

Geometry. 

The  Rudiments  of  Linear,  Plane,  and  Solid  Geometry.  By 
N.  J.  Larkin.  i2mo.  46.  6d, 

MiscrLLA^riEs. 

T.(  ctun^  on  the  Philosophy  of  the  Human  Mind.  By  the  late 
l  iiomas  ]^rf)vvn,  M.D.  Pro  lessor  of  Moral  Philosophy  in  the 
University  (A  Ediiilniri^h,  iSvo.  4  vols.  2/.  125.  64' 

Supplement  to  Di  .  Jolinion\s  Die  tiunaiy,  adapted  both  to  the 
common  editiotis  and  to  that  by  Mr.  Todd.  By  the  Rev.  John 
Leager,  4to«  I/,  u. 


Digitized  by  G 


Seltct  iMt  of  Ne»  Fubiieatum, 


Description  of  Instruments,  dcbigncd  for  extending  and  improv- 
ing M(Uf orological  Observations.    I3v  Jolin  rcslie,  Esq.,  8vo.  2*. 

The  Climate  of  London,  deduced  from  Meieoroiogical  Obser- 
vations made  at  different  Places  in  the  Iseiglibourhood  erf  the 
Metropolis.    By  Luke  Howard,  8vo.  2  vols.  iL  5s. 

Boosey's  Collection  of  Works  of  the  most  eminent  British  and 
Foreign  Artists,  both  ancient  aiid  juodcrn  ;  embracing  Specimens 
of  Engraving  on  Copper  and  Wood,  from  the  Infancy  of  the  Art 
down  to  the  present  Time. 

Typography. 

A  Memoir  on  the  Origin  of  Printing ;  in  a  Letter  addressed  to 
John  Topham,  Esq.  F.ll.  and  A.S,    By  lialph  Willett,  Esq.  8vo. 

An  Historical  Essay  on  the  Origin  of  Priming,  translated  irom 
the  French  of  M,  De  la  Sema  Santander,  8vo.  6.s. ;  royal  8vo.  12*. 

Biograpiiical  Memoirs  oi  iiliam  (jcd;  including  an  Account 
of  his  progress  in  the  Art  of  Block  Printing,  4s. ;  royal  8vo.  8a\ 

Essay  on  the  Origin  and  Progress  of  Stereotype  Printing,  by 
Thomas  Hodgson,  8vo»  lOs  6d. ;  royal  8vo.  18«, 

A  Supplement  to  the  ^*  Bibliotlieca  Rara  et  Curioaa,"  coaUon* 
iDg  a  small,  but  highly  interesting  Collection  of  Rare  and  .Carious 
Books  on  various  Subjects  and  in  all  Language.  In  ike  PresM. 

Topography, 

Annals  of  Glas?'^nv  ;  comprehending  an  Account  of  its  public 
Buildini;s,  Charitit y  C.    By  lames  Cleland,  8vo.  1/.  1«. 

An  Abridgnicnt  of  the  Aniials  of  Glasgow,  Svo.  IQs.  6d- 
.  A  General  History  of  the  County  of  York.    By  the  Eev. 
Thomas  Dunham  Whitaker,  folio.  Part  IIL  8^  8fc 

Historical  Memotn  of  the  City  of  Annagh,  for  •  Period  of  1373 
Yean.   By  James  Stuart,  A«B.,  Svo^  18«. 

VoTAOEs  AND  Travels. 

Narrative  of  the  Oj)erations  and  Recent  Discoveries  within  the 
Pyianiids,  ^c,  in  Egypt  and  Nubia;  and  of  a  Journey  to  the 
Coast  of  the  Red  Sea.    I>y  G.  Belzoni.  4io.,  w  ith  portrait,  2/.  2*. 

Forty-four  coloured  Plates,  iUusLmiive  ui  tiiul  Work,  Atlas 
Folio,  67.  6s, 

Travels  through  Holland,  Crerroany,  and  jj^art  of  France,  in 
1819;  with  particular  reference  to  their  Statistics,  Agriculture, 
and  Manufactures.   By  W.  Jacob,  F.R.S.   4to.,  IL  15f. 

Journals  of  Two  Expeditions  beyond  the  Blue  Mountains,  and 
into  the  Interior  of  New  South  Wales,  undertaken  by  order  of  the 
British  Government,  in  1817  &nd  1818.  By  John  Oxley,  Esq., 
Surveyor  General  of  the  Territory,  and  Lieutenant  <tf  the  Royal 
Navy.    With  Maps  and  Plates,  4to,,  2/.  10*. 

Travels  on  the  Continent,  for  the  Use  of  Travellers.  By  Mrs. 
Starke.    8vo.,  1/.  5  v. 

Remarks  made  during  a  Tour  through  the  Ihiited  States  of 
Aincrica,  in  18X7,  1818,  and  181*;.    By  William  Tell  liarris. 


Digitized  by  Ge» 


482  Select  IaU  of  New  Pubiicaiiom. 


Notes  on  Rio  de  Janeiro,  and  the  Southern  Parts  of  Brazil, 
taken  durjii^  a  Residence  of  Ten  Years  in  that  C  ountry.  With 
two  Maps  and  a  i'lau.    By  Joim  Luccock.    4tu.,  21.  I2s,  6d, 

A  '1  our  through  Part  of  the  Netherlands,  France,  and  Switzer- 
land, in  the  year  1817-    By  Tbomat  Hcger.   8vo.,  10«.  6iL 

Selectioiis  iSrom  Lcttm  writfeea  during  a  Tour  to  the  Unked 
Stateftt  in  dbe  Svtom^r  and  Atitumn  of  1819«   ISmo.,  5t. 

A  Picturesque  Tour  fiom  Geneva  to  Milan»  by  way  of  tha 
Simplon;  with  thirty-eight  coloured  plates.    2/.  I2s.  6(1. 

Journal  of  a  Tour  in  France,  Switzerland,  and  Lombardy, 
during  the  Autumn  of  1818.    l2mo.,  2  vols.,  l6.f. 

The  Tour  of  Africa;  containing  an  Account  of  all  the  Coun- 
tries in  that  quarter  of  the  Globe,  hitherto  visited  b^  Europeans. 
By  C-uhcrine  Hutton.    Vol.  ii.,  8vo.,  1  J.v. 

l/etters  written  during  a  Tour  through  Normandy,  Brittany, 
and  other  parts  of  France,  in  1818.,  By  Mrs.  C.  Stothard. 
With  plates;  4l().,  2/.  12s.  6d, 

lllyriu.  and  D.ilmatia:  being  a  description  of  the  manners, 
customs,  iScc,  of  the  inhabitants,  and  of  those  of  the  adjacent 
cpuntries,  with  thirty-two  plates,  12mo.,  2  vols.,  12*. 

POOKS  IMPORTED  BY  TREUTTEL  AND  WURTZ. 

Pouqueville,  Voyap;e  dans  In  Gr^ce.  Ouvrane  orne  de  figures, 
et  enrichi  de  cartes  geograpbiques  dress^  par  M.  Barbie  du  Bo- 
cag(  ,  4  vols.  8vo,,  '2f.lQs.6d. 

Temminok  et  Mc  iHk  n-Laugicr,  Nouveau  Recucil  de  Planches 
Colorecs  d'Oiseaux  ;  pour  scrvir  de  suite  et  de  complement  aux 
planches  enluminees  de  Buffon,  Livraisou  I.,  grand  in-4to.,  avec 
six  planches  color6es,  14^.;  in  folio,  18«. 

Tt^ory,  Prodrooie  des  esp^oes  et  vari^t^  connucs  du  genie 
Rosier,  12nio.,  avec  fig.,  dir. 

Oudarty  Gaierie  des  Oiseaux  du  Cabtnot  d*Histoire  Katurelle 
du  Jardin  du  Rpi^  Seconde  Livraison,  4to«, 

Mores^.4®  Jonn^s,  Monographie  HislQrique  et  M^dicale  de  la 
Fi^vre  Jaune  des  Antilles,  8vo.,  85. 

Annates  du  Cercle  Medical  (ci-devant  Acadlmie  de  M^decine 
de  Paris,)  redig6es  par  une  Commission  designee  par  les  Membres 
de  cctto  Societe,  et  compos^e  de  MM.  Chardel  aine,  Chardcl 
jeune,  el  Dolondre,  Tom.  1.,  Premiere  Fartie,  et  Souscription 
pour  3  autres,  Svo.,  18,9. 

Barbier,  Traite  elernentaire  de  Mati^re  Medicale,  Tom.  TIT. 

Temminck,  iMaiuu  l  d'Ornithologie,  ou  Tableau  Systematique 
des  Oiseaux  qui  se  trouvent  en  Europe ;  deuxi^mc  Edition,  con- 
siderablement  augaient6e,  2  forts  vols,  Svo. 

Gttibourt,  Histoire  abH;g^  des  drogues  simples,  2  vols.  Svo. 

Godart»  Histoire  natuidle  des  L^pidopt^res,  ou  Papillon^  ere- 
pUBCulaires  des  environs  de  Paris,  avec  fig.  peintes  mur  Gauthier. 

Code  Pharmaceutiquei  traduction  Fran^ aisc  du  Codex  Medi- 
tamentariusy  par  A.  I.  L.  Jontdan»  8vo.,  13s. 


Digitized  by  Go 


Select  LUt  oj  New  i^ubi%catiom. 


483 


Dncom,  Coins  d 'Observations  Nautiqiies,  contenant  toiitps  Irs 
( oniioissancts  d'Asnononiie  relatives  aux  difi'erents  problL-nics  de 
Navigation,  &c.  6lc.^  suivi  d'uDC  ColiectioQ  des  meiileures  tables, 
&c.  8vo,  18*.. 

Deslandes,  El^mcns  d'Agriculture  etdes  Sciences  qui  s'y  rap- 
porUnty  2  vols.  ISmo.,  9^. 

Baron  d*Heiuii  de  Cavillers,  le  Magn^tisme  6claii6»  ou  Iskro- 
dQctioiiaiix  Archives  da  Magn^tismeAiiimal,  Svo., 

Em^rtc  David,  Remaiqaes  sar  rHistoire  de  la  Sculpture,  par 
M.  Cicognara,  ou  Essai  historiqoe  sur  la  Sculpture  Franipaite* 

Cuvier  et  Lasteyrie,  Histoire  naturelie  des  mammif^res,  livrai- 
son  XX.,  io  folio,  1^  l^* 

Reynier,  De  rkronomie  publique  et  nirale  des  Arabes  et  des 
Juifs,  Svo.,  125. 

De  Pradt,  dc  Taffaire  de  la  Loi  des  elections,  2de  edition,  revue, 
corrigee  et  augmciitee  par  rauteur,  Svo.,  Q.?. 

Description  {les  Antiques  du  Musec  Royal  u  Paris,  commenc^e 
par  feu  M.  \  isconti,  continuee  et  augmentee  de  plusieurs  tables 
par  M.  le  Comte  de  Clairac,  8vo.,  4tS, 

Elie-Lefeburc,  Essais  sur  Tart  mfetallique,  ou  Tnut4  ^l^men- 
taiiie  sur  la  connoiBsance  des  Mines  m^talliques.  Tart  de  les  ex* 
ploiter,  etde]esfondre,  ISmo.,  4f. 

CEuyfes  de  Ennius  Quirinus  Visconti.  M ua^  Fie-GIementin, 
tfaduit  de  I'ltalien  par  Sergent  Marceau.  Gahien  L — ^VI.  Texte 
inrSvo.,  pl^npkes  petit  in-4to.  Milan,  1818,  ISIP*  eacli8«*; 
grand  papieXf  4to.,  each  1 5*. 

Landon,  Choix  de  Tableaux  ct  Statues  des  plus  ceU  bres  Mustjes 
et  Cabinets  Etrangers,  Livraison  IV.  (completant  le  deuxi^me 
Tolurae,)  Svo.,  avec  lig.,  135.  6d. 

(Euvres  completes  de  Fenelon,  Archeveque  de  Cambrai,  pub- 
liees  d'apr^s  les  Manuscrits  originaiix  et  les  editions  les  plus  cor- 
rectes,  avec  un  grand  nombredub  pieces  inedites,  Tom.  I.  et  II., 
8yo.,  Versailles,  Lebel,  \6s* 

Foreign  Books  imported  by  Booscy  and  Sons. 

Panw  Faunae  Insectorum  Germanicse  initra  cum  indice  sys- 
temat.  complete  lOp,  No.  8,  12mo.,  coloured  plates,  QOl 

Martini's  and  Chemnitz's  New  Systematic  Cabinet  of  Concho- 
logy,  in  Latin  and  German,  11  vols.  4to.,  illustrated  with  215 
beautifully  coloured  plates,  neatly  done  up  in  extra  boards,  3/.  10^. 

Dictionnairc  des  Monogramcs,  ChifTrcs,  Lettres  initialcs  et  Mar- 
ques fijTurees  souslesqucls  les  plus  celebres  Peiiitres,  Dessinatears, 
et  Gravcuis,  out  desi^ae  leur  Noms,  &c.  &c.  Par  M.  F.  Bniil* 
lot,  employe  au  cabinet  d'Estampes,  de  Sa  Majeit4  le  Roi  de 
Bavi^re,  4to.  sewed,  with  an  immense  number  of  monograms,  &c., 
executed  in  lithography,  S2.  lOi. 

Lucas  Cranach*8  Prayer-Book,  beautifully  engraved  on  stone, 
^r  the  original  drawings,  with  descriptive  text  in  German,  in- 
tended as  an  appendix  to  Albert  Purer*s  prayer-book,  iblio. 
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Aberdeenshire f  observations  on  the  granite  of,  2Sr5L— See 
Mac  Culloch, 

Academif  of  Sciences  at  Paris,  proceedinc^s  of,  388-392. 

AccuTfif  (Mr.  Frederick)  evidence  of,  with  remarks,  m  the  cause 
of  Severn  and  Co.,  against  the  Imperial  Insurance  Com- 
pany, 332,  333. 

AcidSy  action  of,  on  the  oxide  of  gold,  118 — ^benzoic,  found  in 

•  melilot  and  Tonquin  bean,  173 — pyroligneous,  antiseptic 
power  of,  ibid,  174,  175 — of  manganese,  experiments  with, 
175-179 — Boracic,  analysis  of,  196 — Fluoric,  found  in 
mica,  196,  WL 

Adelungf  notice  of  the  philological  labours  of,  201. 

Aerolites y  on  the  composition  of,  189,  190,  462. 

Agriculture^  prize  question  in,  44.5. 

Aikinj  (Arthur,  Esq.)  evidence  of,  with  remarks,  in  the  cause  of 
Severn  and  Co.,  against  the  Imperial  Insurance  Company, 
349,  35iL 

Alcali,  new  vegetable,  account  of,  171-173. 
Alburnum,  of  spring  and  winter-felled  trees,  different  qualities 
of,  m 

Alexandria,  observations  on  the  inscription  on  the  column  at, 
1-7 — fac-simile  of  it,  8. 

Alison  (Dr.)  observations  of,  on  the  theory  which  ascribes  se- 
cretion and  animal  heat  to  the  agency  of  nerves,  269,  282. 

Allason  (Thomas,  Esq.)  on  the  columns  of  the  Athenian  temples, 
204-206. 

Allen  (W.  Esq.)  evidence  of  (with  remarks),  in  the  cause  of 
Severn  and  Co.,  against  the  Imperial  Insurance  Company, 
333,  334. 

Almanacky  computation  of  the  elements  for,  159-161. 
Altitudes,  influence  of  different,  upon  vegetation  in  different 

zones  of  the  earth,  262-266. 
America,  statistics  of,  203. 

Analysis  of  mineral  waters,  obervations  on,  217-230 — Of  rhu- 
barb, 288.292. 

Animals,  preparation  of  the  specimens  of,  457. 

Ants,  ravages  of,  prevented  by  using  salt  as  a  manure,  67^  6fi. 

Arctic  Voyage  of  Capt.  Parry,  account  of,  355-361. 

Aroma,  experiments  and  observations  on,  109-1  LZ. 

Arracacha  root,  observations  on  the  culture  of,  27.      =±  -  - 

Arsenic,  antidote  to  the  poison  of,  193.  ^ 

Ashantees,  on  the  origin  of»  73 — the  close  resemblance  (and  in 
many  instances  the  identity)  of  their  customs  with  those  of 

,  the  Abyssinians,  a  proof  that  they  are  descended  from  the 
jnivilized  Ethiopians,  described  by  Herodotus,  73-80 — coin- 
cidence between  their  superstitions,  manners,  and  arts,  and 
those  of  the  ancient  Egyptians,  81-84— and  Jews,  85,  86.  ' 
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Astrcmomical  and  nautical  collections,  145»165,  412-426. 
Athens,  observations  on  certain  columns  at,  204-208. 
Atmosphere,  nature  of,  11— observations  on  the  passase  ©flight 

through,  12-25 — ^temperature  of,  how  far  affected  by  the 

great  eclipse  of  September  L  135' 1 37. 

Bacon  (Lord),  requisites  of,  for  secret  writing,  89 — observa- 
tions thereon,  90^  Si. 
Balsams  of  Peru  and  Tolu,  identity  of,  ascertained,  28 — how 

obtained,  ibid, 

Barry  (Mr.  Thomas),  evidence  of,  with  remarks,  in  the  cause 
of  Severn  and  Co.,  against  the  Imperial  Insurance  Company, 
334,  m 

Baryta,  test  for,  ISO, 

Bateau  roulant,  experiments  with,  449,  450, 

Bauer  (Francis)  experiments  of,  on  the  fungi  which  impart  the 

colouring  matter  to  red  snow,  395.  396- 
Bengal,  black  varnish  how  prepared  at,  315,  316. 
Benzoic  acid  found  in  the  Tonquin  bean  and  in  melilot,  173. 
BerzeKus  (M.)  observations  of,  on  fero-prussiates,  179,  ISiL 
Biliary  calculus,  of  extraordinary  size,  account  of,  Hfi-Rfi. 
Black  Prince,  silver  coins  of,  discovered,  474. 
Boracic  acid,  analysis  of,  196. 

Bostock  (Dr.)  evidence  of,  with  remarks,  in  the  cause  of  Severn 
and  Co  ,  against  the  Imperial  Insurance  Company,  3  4-5-347. 

Botany,  science  of,  promoted  by  the  labours  of  Toumefort  and 
Ray,  53, 

Bramah  (T.  Esq.),  evidence  of,  in  the  canse  of  Severn  and  Co., 
against  the  Imperial  Insurance  Company,  337. 

Brande  (W.  T.  Esq.),  outline  of  his  course  of  lectures  on 
chemistry,  215,  216 — observations  on  the  analysis  of  mine- 

-  ral  waters,  217-230 — on  the  analysis  of  rhubarb,  288-292 
—abstract  of  his  evidence,  with  remarks,  in  the  cause  of  Se- 
vern and  Co.,  against  the  Imperial  Insurance  Company, 
330,  aiiL 

Bridges  by  suspension,  on  the  application  of  the  catenarian 

curve  to,  230-235. 
Bronchocele,  remedy  for,  191,  192. 

Broughton  (S.  D.  Esq.),  observations  and  experiments  by,  illus- 
trative of  the  influence  of  the  eighth  pair  of  nerves  over  the 
organs  of  respiration  and  digestion,  292-314. 

Broumrigg  (Dr.),  on  the  effects  of  salt  as  a  manure,  56. 

Buffon,  anecdote  of,  55- 

Calculus  (biliary)  extraordinary,  account  of,  86-88 
Cantharadin  found  in  the  potato-fly,  457. 
Cape  of  Good  Hope,  vines  of,  ravaged  by  insects,  64— salt  re- 
commended as  a  preventive,  65. 
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Carminef  preparation  Of,  ^0^. 

Carrot,  beueticial  effects  of  salt,  in  the  culture  of,  .59. 

Cartwright  (Rev.  Dr.)  on  the  effects  of  salt  as  a  manure.  57^  5£L 

Catenarian  curve,  on  the  properties  of,  with  reference  to 
bridges  by  suspension,  230-23.5. 

Catei-pillars,  ravages  of,  prevented  by  using  salt  as  a  ma- 
nure, Q5m 

Catgut  strings,  hints  on  the  manufacture  of,  267-26Q. 
Chamxleon  mineral,  experiments  on,  with  the  acids  of  manga* 
nese,  17.5-179. 

Changes  (apparent)  in  the  place,  colour,  size,  and  figure  of  the 

heavenly  bodies,  9-2.5. 
CAfimtco/ Science,  miscellaneous  inteUigence  in,  171-190,451-462. 
Chenevix,  (Richard,  Esq),  on  a  new  method  of  secret  writing, 

89-101. 

Children  (J.  G.  Esq.)  evidence  of,  in  the  cause  of  Severn  and 
Co.,  against  the  Imperial  Insurance  Company,  347. 

Chishohne  (Dr.)  on  vegetable  antidotes  to  poisons,  193. 

Chloride  of  gold,  action  of  salts  on,  118 — and  of  soluble  and  in- 
soluble salifiable  bases  on,  119-121. 

CAroma/e  of  iron  found  in  Shetland,  196,  462 — of  lead,  on  the 
application  of,  as  a  dye,  to  silk,  Sfc,  451-452 — of  potash 
analysed,  453. 

Chrome,  on  the  sulphuret  of,  452. 

Chromium,  on  the  preparation  of  the  oxide  of,  452, 

Cinchona^  chemical  researches  on,  388-392. 

Cipher,  proposed  by  Lord  Bacon,  89 — observations  on  it,  90^  91^ 
95 — and  on  that  proposed  by  an  anonymous  writer,  in  Rees's 
Cyclopeedia,  94— -a  new  one  proposed,  with  remarks,  95-101. 

Civilization,  promoted  by  gardening,  55. 

Clarke  (Rev.  Dr.)  observations  on  5ie  conjectures  of,  relative  to 
the  inscription  on  the  ancient  column  at  Alexandria,  3-5— ' 
copy  of  that  inscription,  as  deciphered  by  him,  L 

Classical  Manuscripts,  notice  of  the  discovery  of,  473. 

Cleopatra's  Needle,  notice  of,  474. 

C/b^A,  spontaneous  combustion  of,  186,  187 — improvement  in 
dyeing,  188 — on  rendering  it  incombustible,  463-464. 

Coe  Fire  of  Derbyshire,  pheenomenon  of,  described,  459. 

Coindet  (Dr.)  remedy  of,  for  bronchocele,  liLL 

Colebrooke  (H.  T.  Esq.)  on  the  geology  of  the  Hymalaya  moun* 
tains,  470-472, 

Colour,  observations  on  the  changes  of,  in  heavenly  bodies, 
20-2.5. 

Column  (ancient)  at  Alexandria,  observations  on  the  inscription 

on,  1-7 — fac-simile  of  the  inscription, 
Combustion,  spontaneous,  singular  instance  of,  1 86 — in  oatmeal, 

4M. 

Omstot  1822,  places  of,  computed,  413-415— on  the  easiest 
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and  most  convenient  method  of  calculating  the  orbit  of,  from 

observations,  41()-426. 
Compressibility  of  water,  experiments  on,  399. 
Conductor,  effects  of  lightning  on  a  bad  one,  460-462. 
Conjiirliacchi  (M.)  experiments  of,  on  the  poison  of  vipers,  193, 

lili. 

Cooper  (Mr.  J.  T.)  evidence  of,  in  the  cause  of  Severn  and  Co. 

against  the  Imperial  Insurance  Company,  336. 
Copper,  new  test  for,  discovered,  182. 

Corn  may  be  beneficially  reaped,  before  it  is  perfectly  ripe,  447. 
Coxwell  (Henry,  Esq.)  evidence  of,  in  the  (^ose  of  Severn  and 
Co.,  against  the  Imperial  Insurance  Company,  336. 

Daniell  (J.  F.  Esq.)  observations  of,  on  the  editors  of  the  Bibli- 
oth^que  Universelle,  relative  to  his  new  hygrometer,  123>131 
— meteorological  table  of,  for  one  year,  with  remarks,  131- 
1 35 — experiments  to  ascertain  the  effects  of  the  great  eclipse 
in  September,  1820,  on  the  gaseous  and  aqueous  atmospheres, 
13.^-137. 

jDavy  (Sir  Humphry),  discourse  of,  to  the  Royal  Society,  380- 
3M. 

Deville  (Mr.  James)  evidence  of,  in  the  cause  of  Severn  and  Co. 

against  the  Imperial  Insurance  Company,  336. 
Diallage  Rock  of  Shetland,  observation  on,  103-108 — synopsis 

of  its  different  divisons,  108,  109. 
Diamond,  on  the  structure  of,  167-168. 

Digestion,  influence  of  the  eighth  pair  of  nerves  on,  illustrated 

by  experiments  and  remarks,  292-314. 
Dip  of  the  needle,  observations  on,  4j52. 

Donkin  (Bryan,  Esq.)  evidence  of,  with  remarks,  in  the  cause  of 
Severn  and  Co.  against  the  Imperial  Insurance  Company, 

326-327. 

Douault  Wieland  (M.)  process  of,  for  preparing  artificial  gems, 
1S4-1R6. 

Drapiez(M.)  antidote  recommend  by,  for  poisons,  132* 
Dry  Rot  in  ships,  prevented  by  filling  up  their  timbers  with  salt, 
448. 

Dyeing,  improvement  in,  188. 

Earthenware  reflectors,  notice  of,  170. 
Earthquakes,  notice  of,  199. 

Eclipse,  the  great,  effects  of,  on  the  gaseous  and  aqueous  atmos- 
pheres, 135-137 — observations  made  during  it,  458. 
Egg9,  new  mode  of  preserving,  449» 
Egypt,  notice  of  Mr.  Salt's  researches  in,  475, 476. 
Electric  and  magnetic  phsenomena,  connexion  of,  3<^l-3()4. 
Electrical  experiment,  188.  ^ 
Elephant,  death  of,  2^3. 
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Errors  in  longitude,  on  the  correction  of,  396,  397>        '  • 
Evaporation  of  spirits,  experiments  on,  187. 

Faraday  (Mr.  M.)  evidence  of,  with  remarks,  in  the  cause  of 
Severn  and  Co.,  against  the  Imperial  Insurance  Company, 
340-343,  350-351— -on  the  vapour  of  mercury  at  common 
temperatures,  354,  355. 

Ferro-pi-ussiates,  observations  on,  179,  180. 

Feuillca  cordifolia,  a  remedy  for  vegetable  poisons,  192. 

Figure  of  the  heavenly  bodies,  observations  on  the  apparent 
changes  in,  9-2^. 

Fisher  (George),  on  errors  in  longitude,  396-397. 

Fixed  StarSf  corrections,  in  right  ascension,  of  thirty-six,  for 
every  day  in  the  year,  427-444. 

Flower,  luminous  appearance  produced  by,  469. 

Fluoric  Acid  found  in  mica,  196. 

Forshhammer  (Dt.)  experiments  of,  on  the  chamseleon  mineral, 
175-179. 

Fourcroy,  theory  of,  concerning  the  principle  of  aroma,  1111. 
Frediani  (Cavalier)  letters  of,  to  Canova,  describing  his  travels  in 

Africa  and  the  East,  364-378. 
Fruit-trees,  beneficial  effects  of  salt  in  making  them  productive, 

61-63,  and  in  rendering  them  unfit  for  the  habitation  of  worms 

or  insects,  63-68 — ripening  of  wall-fruit,  how  facilitated,  448 

— to  protect  fruit  from  wasps, 
Ftdminating  mercury ^  explosion  of,  1B2 
Fungi,  which  ting^  snow  red,  experiments  on,  395. 

Garden,  Mr.  (Alexander)  evidence  of,  in  the  cause  of  Severn  and 
Co.  against  the  Imperial  Insurance  Company, 

Gardening,  historical  sketch  of  the  progress  of  in  ancient  and 
modern  times,  52-54 — its  influence  on  society,  55- 

Oas  illumination,  improvement  in,  464,  465. 

Oas  tubes,  lined  with  lead,  benefit  of,  170. 

Gelatine,  new  test  for,  454. 

Gems,  (artificial)  new  mode  of  preparing,  184-186. 

Geography  of  plants,  defined,  239 — Strictures  on  Baron  Hum- 
boldt's works  on  this  subject,  240-267. 

Geological  maps  and  works,  notice  of,  206. 

Geology,  miscellaneous  intelligence  in,  196-200. 

Gilbert,  (D.  esq.)  observations  of,  on  the  properties  of  the  catena- 
rian curve,  with  reference  to  bridges  by  suspension,  230-235. 

Glasgow,  population  of,  202.  203. 

Globe,  (terrestrial)  in  relief,  notice  of,  450. 

Gold,  action  of  acids  on  the  oxide  of,  118— -of  salts  on  the 
chloride  of,  118 — of  soluble  and  insoluble  salifiable  bases  on 
the  chloride  of,  119— on  the  iodide  of  gold,  121,  122— con- 
clusions of  M.  P^lletier  relative  to  this  metal,  LilL  • 
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Granite  of  Aberdeenshire,  observations  on,  and  on  the  identity 
of  certain  varieties  of  granite  with  other  rocks  pertaining  to 
the  trap  family,  29-39 — geological  resemblance  between 
granite  and  trap  rocks,  40-45 — instances,  in  which  the  essen- 
tial characters  of  granite  are  assumed  by  trap  rocks,  45-51. 

Granville,  (Dr.)  treatise  of,  on  hydrocyanic  acid,  reviewed, 
398-407. 

Guaiacum,  tincture  of,  a  test  for  copper,  lfi2* 

Hamilton,  (Mr.)  conjectures  of,  relative  to  the  ancient  inscrip- 
tion on  the  column  at  Alexandria,  4,  5 — copy  of  that  in- 
scription as  deciphered  by  him,  L 

Harris,  (Mr.  James)  evidence  of,  with  observations,  in  the  cause 
of  Severn  and  Co.  against  the  Imperial  Insurance  Company, 
324,325.  .  ; 

Heavenly  bodies,  observations  on  the  apparent  change  in  the 
place,  colour,  size,  and  figure  of,  9-25. 

Hendrick,  (Robert,  esq.)  evidence  of,  in  the  cause  of  Severn  and 
Co.  against  the  Imperiallnsiirance  Company,  336. 

Himaldyd  mountains,  geology  of,  470-472. 

History  of  plants  defined,  239,  240. 

Hitt,  (Mr.)  observations  of,  on  the  efficacy  of  salt  in  preventing 

the  ravages  of  insects  on  fruit  trees,  65-68. 
HoUingshead,  (Mr.)  on  the  beneficial  effects  of  salt  as  a  manure, 

57,61,63. 

Home,   (Sir  Everard)  on  an  extraordinary   biliary  calculus, 

86-88. 

Honey-dew,  ravages  of,  prevented  by  using  salt  as  a  manure, 

61-66. 

Horticulture,   state  of  in  ancient  times,  52 — progress  of  in 

Europe,  53i  54 — its  influence  on  society,  55. 
Hudson,  (Mr.  W.  B.)  improvement  by,  in  gas  illumination,  462^ 

Hughes,  (Rev.  Thomas)  strictures  on,  204  206. 

Huwholdt,  (Baron)  observations  on  the  works  of,  relative  to  the 

geography  of  plants,  235-267. 
Hydrocyanic  acid,  Scheele's  process  for  making,  401 — Vauque- 

\\ii\yihid — Magendie's,  402 — and  the  Apothecaries'  Company 

vindicated,  402-404. 
Hydrophobia,  remedy  fur,  194. 

Imperial  Insurance  Company,  observations  on  the  chemical 

evidence  given  in  the  cause  of  Severn  and  Co.  against,  316. 
Inscription  on  the  ancient  column  at  Alexandria,  fac-simile  of,  8 

—observations  on  it,  1-7. 
Insects  effectually  destroyed  by  using  common  salt  as  a  manure, 

68,  69— esculent  plants  or  fruit-trees,  rendered  unfit  for  their 

habitation  by  salt,  63-68. 
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Iodide  of  gold,  experiments  on,  121 — analysis  of  it,  122* 
lodiney  found  in  marine  animals,  182-^found  in  sponge,  456 — 

a  remedy  for  bronchocele,  191,  1Q2. 
/ron,  chromate  of,  found  in  Shetland,  196,  462. 
Idand  rent  asunder,  notice  of,  475. 

JewSy  singular  coincidence  between  the  customs  of,  and  the 

Ashantees,  85^  8fi_. 
Johnson's  dictionary,  inaccuracies  in  Mr.  Todd's  edition  of,  284- 

2M. 

JordaUy  (G.  W.  Esq.)  observations  of,  on  the  apparent  changes 
of  place,  colour,  size,  and  figure  of  the  heavenly  bodies,  9-25. 
Juice  of  the  sugar-cane,  an  antidote  to  arsenic,  193. 

Knighty  (T.  A.,  Esq.)  on  the  different  qualities  of  the  alburnum 
of  spring  and  winter- felled  oak  trees,  395. 

Lakes,  temperature  of,  \^Su 
Lamp,  improved,  description  of,  101-103. 
Laugier,  (M.)  on  the  composition  of  aerolites,  189,  190. 
Lead,  chromate  of,  applied  as  a  dye  to  silk,  45L 
Leake,  (Colonel)  copy  of  an  ancient  inscription  by,  at  Alexan- 
dria, 

Lectures  on  Chemistry,  by  Professor  Brande,  notice  of,  215, 
216 — at  the  St.  George's  Medical  and  Chemical  School,  207. 

Light-house,  (new)  erected,  notice  of,  450. 

Lightning,  discharge  of,  through  a  bad  conductor,  460-462. 

Limestone,  quality  of,  how  to  be  ascertained,  407— common 
lime,  how  convertible  into  hydraulic  lime, '408— on  slaking 
lime,  409 — hydrates  of  lime,  ibid* — effects  of  lime  on  hydrau- 
lic mortars,  410 — ^nature  of  hydraulic  lime,  411. 

Literature,  (General)  miscellaneous  intelligence  in,  201-207, 
473-476. 

—   Greek,  present  state  of,  201. 

Longitude,  on  the  correction  of  errors  in,  396,  397. 

Lunar  occultations,  table  of  the  places  of  all  stars,  not  below  the 
fourth  maj!;nitude,  that  are  liable  to,  145-151— occultations 
for  the  dift'erent  places  of  the  moon's  node,  152-158 — com- 
putation of  a  visible  occultation,  161-166. 

Lunar  tables,  table  of  the  errors  of,  IM* 

Lycopus  Europteus,  a  substitute  for  Peruvian  bark,  194. 

Mac  CuUoch  ^Dr.)  observations  of,  on  the  granite  of  Aberdeen- 
shire, and  on  the  identity  of  certain  varieties  of  granite  with 
other  rocks  appertaining  to  the  trap  family,  29-39 — geological 
resemblance  between  granite  and  trap  rocks,  40-45— enume- 
ration of  instances  in  which  trap  rocks  assume  the  essential 
characters  of  granite,  45-51— on  the  diallage  rock  of  Shet- 
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land,  103-109 — hints  by,  on  the  manufacture  of  catgut- 
strings,  267-269. 

Magnetic  and  electrical  phenomena,  connexion  of,  r?6 1-364. 

Manganese^  experiments  with  the  acid  of,  on  the  chamseleon 
mineral,  175-179. 

Manuscripts f  ^jkcieni  Latin,  discovered,  201. 

Martin  (Mr.)  on  the  effects  of  salt  as  a  manure,  69. 

Meadow-saffrouy  experiments  on,  468. 

Mechanical  science,  miscellaneous  intelligence  in,  167-170,  445- 

Medicine^  miscellaneous  intelligence  in,  191-196,  465-468. 
Merchant  shipSf  new  principle  of  constructing,  .393-395. 
Meliloty  benzoic  acid  found  in,  173. 

Mercury f  vapour  of,  at  common  temperatures,  354,  355 — pro- 
perties of,  when  solid,  35S^ 
Metal,  (fusible)  metallographical  application  of,  453. 

Metallic  vegetations,  IB-L 

Meteoric  stones,  on  the  composition  of,  189,  190,  462. 
Meteorological  Diary  for  June,  July,  and  August,  IM;  and  for 

September,  October,  and  November,  477. 
MeteorologicalJoumal  for  Juhe,  July,  and  August,  1820,  138- 

143- 

Mica,  fluoric  acid  found  in,  196. 
Mildew,  in  wheat,  remedy  for,  446. 
Mineralogy  of  Scotland,  illustrations  of,  207. 
Minerals,  double  refraction  of,  IM. 

Mineral  waters,  observations  on  the  analysis  of,  217 — tests  and 
apparatus  requisite  for,  ibid,  218,  219 — examination  of  them 
by  tests,  219-222— analysis  of,  222-230. 

Mortars  (hydraulic),  efi'ects  of  slaking  lime  on,  409 — action  of 
water  thereon,  410— effects  of  lime  on,  ibid — rapidity  of  their 
desiccation,  41 1. 

Mountains,  table  of  the  distant  visibility  of,  169 — notice  of  the 
falling  of  one,  199. 

Mountnorris,  (earl  of)  observations  of,  on  the  inscription  on  the 
ancient  column  at  Alexandria,  1-7-— fac-simile  of  that  inscrip- 
tion, 8 — translation  of  it,  Q± 

Muriate  of  potash,  found  in  salt,  181,  1S2- 

Natural  historic,  miscellaneous  intelligence,  in,  191-200,  465- 
473. 

Nerves,  obervations  on  the  agency  of,  269-282 — experiments 
and  remarks  illustrating  the  influence  of  the  eighth  pair 
of  nerves  over  the  organs  of  respiration  and  digestion^ 
292-314. 

Niebuhr  (baron),  notice  of  ancient  MSS.  discovered  by,  201, 


Oatmeal,  spontaneous  combustion  of,  45iL 
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Occultations,  (lunar)  table  of  the  piaces  of  certain  stars  that 
are  liable  to,  145-147 — table  of  the  logarithms  of  the  cor- 
rections in  seconds,  to  be  applied  with  the  proper  signs  of 
the  sines,  148-151 — occultations  for  the  different  places  of 
the  moon*s  node,  152-158 — computation  for  a  visible  occul- 
tation,  161-Ififi. 

Odours,  theory  of  the  origin  of,  116. 

OlberSf  (Professor)  Essay  of,  on  the  easiest  and  most  conve- 
nient method  of  calculating  the  orbit  of  a  comet  from  obser- 
vations, 416-428. 

OnionSj  beneficial  effects  of  salt  in  the  culture  of,  60-68. 

Ophthalmia,  Indian  remedy  for, 

Optics,  prize-question  in,  168,  account  of  an  optical  deception, 
282,  mL 

Oxygenated  Water,  efficacy  of,  in  restoring  white  in  pictures, 
168,  m 

Oxymuriatic  Salts,  accelerate  and  increase  the  growth  of  vege- 
tables, 59. 

Paintings,  process  for  restoring  the  white  in,  168,  169. 
Parallax,  on  the  calculation  of,  for  a  spheroid,  412,  413. 
Paris,  population  of,  202. 

Parkers  (Mr.)  improved  lamp  described, LQUilS. 

Parkes  (Samuel,  Esq,)  on  the  progress  of  horticulture,  52-55 — ■ 
on  the  beneficial  effects  of  salt,  in  promoting  the  health  and 
growth  of  vegetables,  56-63 — in  rendering  fruit-trees  and 
esculent  plants  unfit  for  the  food  or  habitation  of  worms  or 
insects,  63-68 — and  also  in  destroying  them,  68-70 — as  well 
as  weeds  and  other  noxious  vegetables,  70^  71 — Minute  of 
the  evidence  in  the  cause  of  Severn  and  Co.  versus  the  Im- 
perial Insurance  Company,  327-329 — observations  thereon, 
329,  330~h is  abstract  of  that  case,  317-320— and  remarks 
on  the  chemical  evidence  then  given,  321-326 — 330-352 — 
description  of  an  apparatus  for  boiling  sugar,  353,  354. 

Parry ^  (Capt.)  account  of  the  voyage  of,  to  the  polar  regions, 
355-361. 

Pavnn,  (Don  Jose)  on  the  native  country  of  the  potato,  25-27 
Pclletier,  (M.)  Facts  and  experiments  by,  relative  to  gold,  117- 

123 — chemical  researches  of,  in  conjunction  with  Monsieur 

Caventou,  on  Cinchona,  388-392. 
Perkins  (Jacob,  Esq.)  on  the  compressibility  of  water,  399. 
Peruvian  Bark,  substitute  for,  194 — clicmical  researches  on, 

388-392. 

Philip,  (Dr.)  Strictures  on  his  theory  of  the  nervous  system,  269- 

Phillips  (Richard,  Esq.)  Evidence  of,  with  remarks,  in  the  cause 
of  Severn  and  Co.  against  the  Imperial  Insurance  Company, 
343  345,  351. 


o' 


INDEX.  493 
Phosphorus ,  on  tlie  preparation  of,  181 . 

Place,  observations  on  the  changes  of,  in  the  heavenly  bodies, 
Plantain  Rooty  a  febrifuge, 

Plants,  geography  of,  defined,  239 — history  of,  what,  ibid,  240 
— on  the  number  of  known  plants,  and  their  distribution  in 
different  parts  of  the  world,  240,  241 — ^their  geographical 
distribution,  241-254 — their  social  and  solitary  appearance, 
254 — whether  and  in  what  degree  the  new  and  old  worlds 
possess  the  same  plants,  255 — comparative  view  of  the  tem- 
perature of  both  great  continents,  256-261 — Influence  of 
different  altitudes  upon  the  vegetation  of  plants  in  the  dif- 
ferent zones  of  the  earth,  262-266 — determination  of  those 
relations  of  climate,  which  are  most  favourable  to  any  of  the 
more  common  cultivated  plants,  266 — singular  instance  of 
their  vitality,  468^  4fiQ. 

Platinum,  sulpliute  of,  a  test  for  detecting  gelatine,  454. 

Pococke,  (Dr.)  Ellbrts  of  to  decipher  the  inscription  on  the 
column  at  Alexandria,  Ij  2, — copy  of  it,  as  deciphered  by 
him,  jL 

Poisons,  (vegetable)  remedy  for,  192,  193 — of  the  viper,  experi- 
ments on,  193,  194. 
Pompeii,  notice  of  excavations  at,  202- 

Pompei/s  Pillar,  the  column  so  called,  erected  in  honour  of  the 

cmpeior  Dioclesian,  Q. 
Population  of  Paris,  202 — of  Sweden,  ibid — of  Glasgow,  ibid — 

of  America,  203. 
Potash,  action  of,  on  the  chloride  and  oxide  of  gold,  119-121— 

muriate  of,  found  in  salt,  181 ,  182 — analysis  of  the  chromate 

of,  453. 

Potato,  observations  on  the  native  country  of,  25,  27^  470 — the 
growth  of  potatoes  promoted  by  using  salt  as  a  manure,  57^ 
58 — cantharadin  found  in  the  potato-fly,  457. 

Prize  questions,  in  optics  and  mathematics,  by  the  Royal  Aca- 
demy of  Sciences  of  Prussia,  168,  450 — in  medicine,  by  the 
Societe  de  Medecine,  and  the  Academy  of  Sciences  at  Paris, 
195,  465,  and  by  the  Society  of  Sciences  at  Copenhagen,  LSG 
— in  agiiculture  and  the  arts,  by  the  Hacrlem  Philosophical 
Society,  445,  446 — chemical  prize-questions  by  the  same 
society,  466-468 — in  eloquence,  by  the  French  Academy,  474. 

Prtissic  acid,  see  Htfdiociianic  Acid. 

Publications,  select  lists  of,  208-214,  478>483. 

Pi/roligncous  acid,  antiseptic  power  of,  173-175 — purification 
^of,  115. 

Rainbow,  observations  on,  19^ 
Rail,  botanical  discoveries  of,  5fL 

Reaping  of  corn,  before  it  is  perfectly  ripe,  benefit  of,  442. 
Red  snow,  early  appearance  of,  199 — experiments  on,  395,  39fL 
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Reflectors^  earthenware,  notice  of,  170. 
Jtefraction,  double,  of  minerals, 

Respiration^  influence  of  the  eighth  pair  of  nerves  on  the  organs 

of,  illustrated  by  experiments  and  remarks,  292-314. 
Rhubarb,  analysis  of,  288-202. 

Robertson,  (Antony,  Esq.)  evidence  of,  (with  remarks)  in  the 
cause  of  Severn  and  Co.  against  the  Imperial  Insurance 
Company,  325,  326. 

Robiquet,  (M.)  observations  of  on  Aroma,  l  OQ-1 17. 

Aoyai  Societi/y  proceedings  of,  378-387— analysis  of  its  trans- 
actions, 393-399— -list  of  its  present  officers,  380. 

Salt,  (Mr.)  copy  of  inscription  by,  at  Alexandria,  7 — notice  of 
his  researches  in  G^pt,  475,  476. 

Salty  beneficial  effects  of,  in  promoting  the  growth  of  vegetables, 
56-63 — in  rendering  fruit-trees  or  esculent  plants  unfit  for  the 
habitation  of  worms  or  insects,  53-68 — and  also  in  destroying 
them,  68^  69— ^as  well  as  weeds  and  other  noxious  vegetables, 
70,  71 — a  remedy  for  mildew  in  wheat,  446 — a  preventive  of 
dry  rot,  448— premiums  offered  for  experiments  on  the  effects 
of  salt  as  a  manure,  72 — muriate  of  potash  found  in  salt,  181, 
18ii— found  in  two  volcanoes  of  Tartary,  1Q7. 

iSa/<s,  action  of  on  the  chloride  of  gold,  118 — and  of  soluble 
and  insoluble  salifiable  bases,  119-121. 

Scientific  bookSf  analysis  of,  393-41 1. 

Scotland,  illustrations  of  the  mineralogy  of,  207. 

Scutellaria  Laterijlora,  a  remedy  for  hydrophobia,  194- 

Secret  writing.    See  Writii^. 

Seppingsy  (Sir  Robert)  on  a  new  principle  of  constructing  mer- 
chant-ships, 393-395. 

Severn  and  Co*  (Messrs.)  observations  on  the  chemical  part  of 
the  evidence  given  upon  the  trial  of  the  action  by,  against 
the  Imperial  Insurance  Company,  316-354. 

ShipSf  (merchant)  new  principle  of  constructing,  393-395 — dry 
rot  in,  prevented  by  salt,  448. 

SilveVf  on  the  reduction  of  the  chloride  of,  453. 

Sinumbra  lamp,  description  of,  101-103. 

Size  of  the  heavenly  bodies,  observations  on  the  apparent 

changes  in,  9-25. 
SnoWy  red,  early  appearance  of,  199— experiments  on,  395,  396 

— perpetual,  regions  of,  200. 
Snowdoriy  measurement  of,  397. 

Societies,  proceedings  of : — ^The  Royal  Society  of  London,  378- 
387— of  the  Academy  of  Sciences  at  Paris,  388-392. 

South,  (James  Esq.)  corrections  by,  in  right  ascension  of  thirty- 
six  principal  fixed  stars  to  every  day  in  the  year,  427-444, 

Spade  husbandry,  successful  instance  of,  447.. 

Spalding,  (Dr.)  on  remedy  for  hydrophobia,  194. 
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Spirits,  on  the  evaporation  of,  187,  188. 
sponge,  iodine  found  in,  456. 

Squirey  (colonel)  copy  of  an  ancient  inscription  by,  *L 
Stars,    See  Fixed  Stars 
Statistics  of  America,  203. 
Strontiay  test  of,  IfiS. 

Sugar,  description  of  an  apparatus  for  boiling,  353,  354. 
Sugar-canCy  juice  of,  an  antidote  to  arsenic, 
Sweden^  population  of,  202^ 

Sylvester,  (Mr.)  evidence  of,  with  remarks,  in  the  cause  of 
Severn  and  Co.  against  the  Imperial  Insurance  Company, 

335,  aafi. 

Tape-worms,  cause  of,  in  pointers  and  spaniels,  472,  473. 
Tartary,  volcanoes  of,  197. 

Taylor,  (John  Esq.)  evidence  of,  with  remarks,  in  the  cause  of 
Severn  and  Co.  against  the  Imperial  Insurance  Company, 
347,  34a. 

Temperature  of  Lakes,  198. 

Test  for  copper,  183— for  baryta  and  strontia,  189 — enumera- 
tion of  tests  proper  for  the  analysis  of  mineral  waters,  217- 
219— -examination  of  them  by  tests,  219-222— new  one  for 
gelatine,  454 — for  violets,  456. 

Thinard,  (M.)  process  of,  for  restoring  the  white  in  paintings, 
168,  m 

Todd  (Rev.  Mr.)  inaccuracies  of,  in  his  edition  of  Johnson's  Dic- 
tionary, pointed  out,  284-288. 
Tonquin  bean,  benzoic  acid  found  in,  173. 
Toumefort,  botanical  discoveries  of,  53. 

Trap  rocks,  identity  of  with  certain  varieties  of  granite,  29-39— 
geological  resemblances  between  them  and  granite,  40-45— 
instances  in  which  trap-rocks  assume  the  essential  characters 
of  granite,  45-51. 

Turnip,  beneficial  effects  of  salt  in  the  culture  of,  58^  59. 

Varnish  (black),  process  for  making,  used  in  Bengal,  315,  31fi. 

Vegetable  antidotes  to  poisons,  193. 
'  '  Poisons,  antidote  for,  192. 

Vegetables,  growth  of,  prevented  by  using  salt  as  a  manure, 
56-63 — and  also  rendered  unfit  for  the  habitation  of  worms  or 
insects,  63-62 — noxious  vegetables  destroyed  by  salt,  70^  21. 

Vegetation,  influence  of  different  altitudes  upon,  in  different 
zones  of  the  earth,  262-266. 

Vegetations,  metallic,  l&l* 

Verairine,  a  new  vegetable  alcali,  account  of,  171-173. 

Vesuvius,  sea-salt  found  in  4fi2* 

Vicat  (M.)  analysis  of  the  Recherckes  Experimentales  of,  on  lime 
and  mortar,  407-41 1. 
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Vince  (Professor)  opinions  of,  to  account  for  the  apparent  changes 
of  place,  colour,  size,  and  figure,  of  the  heavenly  bodies,  14 
—observations  thereon,  15^ — ^theory  to  account  for  such 
changes,  16-25. 

Violets,  test  infusion  for,  456. 

Vitality  of  plants,'  singular  instance  of,  468,  469, 

Volcanoes  of  Tartary,  notice  of,  197. 

Water y  on  the  compressibility  of,  399. 

Weeds^  growth  of,  successfully  prevented  or  destroyed  by  salt, 

70,71.  • 
Whale  torpedoes f  notice  of,  449. 
Wheat,  remedy  for  mildew  in,  446. 
White  in  paintings,  process  for  restoring,  168,  169. 
Wilkinson  (Mr.  Samuel),  evidence  of,  in  the  cause  of  Severn  and 

Co.  against  the  Imperial  Insurance  Company,  337,  338 — 

observations  thereon,  339,  340. 
WUson  (Mr.  Daniel),  evidence  of  (with  remarks),  in  the  same 

cause,  3^1-324. 
Wodanium,  analysis  of,  456. 

Wollastoi  (Dr.)  measurement  of  Snowdon  by,  397 — on  sounds 
inaudible  by  certain  ears,  398,  399. 

Wood  buried  in  the  ground,  effects  of  time  on,  455* 

Worms f  effectually  destroyed  by  using  common  salt  as  a  manure, 
68,  69 — esculent  plants  or  fruit-trees  rendered  unfit  for  their 
habitation  by  salt,  63-68. 

Writing  (secret),  requisites  of,  89 — of  the  Spartans,  90— ob- 
servations ou  I^rd  Bacon's  rules  for,  90^  91 — new  system 
of,  proposed,  with  romarks,  91-101. 

Yeast,  used  as  a  manure,  446. 

Yew-tree  berries,  a  protection  of  fruit  from  wasps,  448. 

Zea  (Don  Francisco  Antonio)  on  the  culture  of  the  Arracacha, 

27— on  a  species  of  Indian  corn  raised  in  France,  27^  2^ 
Zirconiay  process  for  procuring,  183. 


•  Erratum.— In  the  Table  of  Contents  of  Number  XIX.  Article  V.  for 

AgricuHwe  read  Hurtindiure. 


London;  W.  Clowes,  Primer,  Northiimbtrland  conrt,  Strand. 
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